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PROTECTION  OF  CON DU IT/HAN IFOLDS  FBOH  ELECTRICAL  CORROSION. 


Vhe  electrical  corrosion  of  aetallic  constructions 
appears  in  the  fore  of  the  soil  corrosion  and  corrosion, 
caused  by  stray  currents. 

The  source  of  stray  currents  for  underground  netallic 
conduit/aa nif olds  is  in  essence  the  rail  network  of  urban 
streetcar  and  electrical  railroads  of  direct  current,  in 
which  the  rails  serve  as  return  conductor  (Fig.  14.1). 

The  branched  froa  rail  network  current  (return  current 

..  ...  » -•  . ..... 

of  electric  traction)  through  soil  falls  cn  the  located 

* 

near  conduit/aanifold,  it  passes  along  it  and  again  it 
eaergbs  intc  soil,  striving  to  return  to  its  source  which 
can  be  the  rail*  suction  point/itea  or  the  busbar/tire  of 
the  negative  polarity  of  thrust  substation^ 
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Stray  current  in  the  places  of  entry  and  output/yield 
fron  aetallic  conduit/nanifold  causes  its  cathode  and  anodic 
polarization.  The  zone  of  entry  is  called  cathode  law,  in 
which  the  netal  of  conduit/aanifold  has  the  negative 
potential  of  its  relatively  surrounding  layers  of  soil.  The 
zone  of  output/yield  is  called  the  anode  zone  in  which  the 
■etal  of  conduit/nanifold  has  the  positive  potential  of  its 
relatively  surrounding  layers  of  soil* 

tot  underground  aetallic  constructions  danger  represent 
the  anode  zones  in  which  occurs  the  runoff  of  current  into 
soil,  which  destroys  aetal. 

The  aethods  of  the  corrosion  prevention  of  the 
underground  conduit/aanifolds  of  theraal  networks  are  divided 
into  passive  and  active. 

The  passive  aethods  of  protection  are  called  the 
devices  and  the  aeasures,  which  prevent  the  direct  contact 
of  underground  structure  with  the  environaent  and  which 
increase  contact  resistance  between  then. 

Vo  passive  aethods  they  are  related:  >the  coating  of 
the  aetallic  surface  of  tubes  with  anticorrosion  naterials 
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with  high  dielectric  properties;  tubing  in  channels. 

Active  Methods  are  called  the  devices,  which  create  at 
construction  such  electrical  conditions/sode  during  which  the 
conduit/unifold  acquires  cathode  potential  earth  referenced. 

Are  applied  the  following  foris  of  the  active 
protection  of  the  conduit/aanif olds;  drainage,  cathode  and 
protector. 

Drainage  is  a basic  fora  of  electrical  protection. 
Cathode  and  protector  protection  in  this  case  fulfill 
auxiliary  function.  These  foras  of  protection  as  basic  are 
applied  predoainantlj  during  the  soil  corrosion. 

Xn  conjunction  with  the  indicated  foras  of  protection, 
is  applied  the  electrical  partitioning  of  conduit/aanifolds 
with  the  aid  of  which  increases  the  longitudinal  resistance 
of  cpnstr action. 

Drainage  protection  is  called  safety  aethod  of  the 
underground  conduit/aanifold  of  theraal  networks  froa  the 
corrosion,  caused  by  stray  currents,  the  aeans  of  the 
branch/reaoval  of  the  latter  froa  the  shielded 
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conduit/aanifold  to  its  source  (Fig.  14.2).  Circuit  is 
(ilfil led  in  the  fora  of  direct  or  polarized 

electrodraiaage. 


i) 

— PeJir~:n 
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PxoJubm  jj„j  ' joko  Kamoi/ta*  jona 

V <*)  ((.) 

14.1.  circuit  of  esergesaa  of  stray 

underground  conduit/aanifold. 


currents  in 


*«JS  (1)-  Bails.  (2).  Soil.  (3).  Coaduit/aanifold.  (4). 
taode  <oee.  (5).  Transition  zone.  46).  Cathode  zone. 


deal safe  cable;  2 - rheostat;  3 - valve/gate;  4 - knife 

■"  * •*  * * *»•  •%«  • l>r 

snitch ; 5 - aaaetar ; « - safety  dev ice/ fuse. 
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Direct/straight  electrodrainage  possesses  bilateral 
conductivity,  which  liaits  its  applicatioo/use.  Polarized 
electrodrainage  provides  the  one-way  course  of  drainage 
current  to  source  and  has  different  design  concept. 

In  sone  the  unidirectional  conductivity  is  reached 
because  of  valve  seaiconductive  properties  (type  of  drainage 
oq  geraaniun  diodes  PGD-200),  in  others  is  utilized  the 

operating  principle  of  electroaagnetic  contactors  and  polar 
relays  (drainages  of  the  type  PBD-AKKh,  0PD0-57,  etc.). 

the  polarized  drainage  is  connected:  in  the  networks  of 
streetcar  to  the  busbar/tire  of  the  negative  polarity  of 

thrust  substation,  the  suction  point/itea  or  to  rails,  in 
the  networks  of  the  electrified  railroad  - to  rail  with 

the  anifilar  circuits  SfsB,  to  suction  point/itea  or  to 

aidpoint  of  path  throttle/chokf  - with  the  double-rail  track 
circuits  STsB.  The  version  of  connection  is  deterained  in 

i / 

each  specific  case. 
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Cathode  protection  is  called  the  protection  of 
construction  with  which  the  negative  potential  of  underground 
aetallic  construction  with  respect  to  the  earth/ground  is 
created  with  the  aid  of  the  special  source  of  direct 

current  - cathode  station  (Pig.  14.3).  Current  fron  anode 

' * ....  .......  .•  - _ ....  . .. . 

grounding  spreads  in  soil,  it  enters  the  shielded 

construction,  polarizing  it  cathode.  During  this  circulation 
of  current,  is  destroyed  the  anode  grounding  of  cathode 
protection. 

The  variety  of  cathode  protection  is  intensive 
electrodrainage  the  principle  of  actipn  of  which  is  sinilar 
to  the  work  of  direct/straight  drainage  w.*th  the  series 
connection  of  the  cathode  station  where  as  anode  grounding 
are  utilized  the  rails  of  the  electrified  transport. 

Intensive  electric  drainage  is  applied  in  the  case  of 
effect  on  the  construction  of  several  sources  of  stray 
currents  or  when  construction  is  located  in  the  zones  of 
alteroating/variable  polarity. 


As  the  sources  of  direct  current  in  the  device  of 
intenhive  electrodrainage,  are  applied  cathode  stations  of 
type  KSS- 3 and  the  seleniun  rectifiers  of  the  type  VSG-3H. 
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Protector  protection  is  called  the  protection  of 
Metallic  construction  by  the  connection  to  it  of  aetal  with 
nore  negative  electrochemical  potential. 

As  a result  of  this  connection,  is  forsed  the 
short-circuited  galvanic  cell  tread/protector-conduit/nanif old 
(Pig.  14.4). 

By  the  cathode  of  this  cell/elenent  is  the  shielded 
conduit/aanifold,  the  anode  - tread/protector,  by  electrolyte 
- the  soil,  which  surrounds  conduit/aanifold  and 
tread/protector. 

Tread/protectors  are  applied  for  the  protection  of 
underground  Metallic  constructions  froa  the  soil  corrosion 
and  £roa  the  corrosion,  caused  by  stray  currents,  if 
pqsitive  potential  at  construction  does  not  exceed  +0.3  v. 


Por  an  increase  efficiency  and  • negative  value  of 
potential  "tread/protector  - the  construction",  and  also  for 
decrease  in  the  corrosion  of  the  alloy  of  its 
tread/ protector  places  into  greasing  (nixtare  froa  nagnesiun 
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sulfate,  gypsua  and  clay). 

The  partitioning  of  conduit/aanif olds  to  the  electrically 
isolated/insulated  froa  each  other  sections  is 

realiae/accoaplished  aith  the  aid  of  the  insulating  flanges 
(rig.  14.5). 

Partitioning,  as  a rule,  is  applied  in  the 
in  put/in troduct  ion  of  conduit/aanif  olds  into  the  enterprises 
of  the  electrified  transport  and  into  the  points  of  the 
intersection  of  conduit/aanifolds  aitfa  the  rails  of  the 
electrified  roads. 

Partitioning  applies  also  in  the  sections  of 
output/yield  the  conduit/.anifold  of  underground  packing  to 
■etallic  and  reinforced-concrete  bridges  and  overbridges. 
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Fig.  14'.  3.  Schematic  diagraa  of  cathode  protection.  1 
cutout  (switch)  bipolar;  2 and  7 safety  dewice/f  use  s;  3 - 

. . . m 

transforaer;  4 - rectifier;  5 - aaaeter;  6 - knife  switch 

single— pole;  8 - drainage  cable;  9 — anode  grounding. 


Key:  (1).  v. 


Fig.  14.4.  Scheaatic  diagraa  of  protector  protection.  1 - 

tread/protector  froa  nagnesiaa  alloy;  2 - greasing  (filler); 

3 - drainage  cable;  4 - contact  conclusion. 
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rtj.  14.5.  iMilatiag  flange.  1 - flange;  2 , - insulating 

Mokes  (Faroait);  3 - bolt;  4 - washer;  5 - nut;  6 - 

packing  ( Par on it)  ; 7 - insulating  bush  (Paronit) . ’ 


Page  267, 

The  selection  of  the  aethods  of  protection  can  be 
produced  on  table  14.1,  in  which  is  given  a cooperative 
characteristic  of  safety  devices. 

the  noaenclature  of  the  used  eguipaent  in  protection 

circuits  of  underground  conduit/aanifolds  froa  electrical 

. - - - . . . ^ • * 

corrosion  is  given  in  table  14.2* 
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por  ■OnitoTing  of  the  state  of  theraal  network  during 
operation  on  the  sections,  equipped  with  the  neans  of 
cathodic  protection,  in  the  thernoficated  canera/chanbers  are 
organized  inspection  and  aeasureaent  pcint/itens  (Fig*  14.6). 

During  the  application/use  of  a drainage  cathode 
protection,  and  soaetiaes  and  protector  it  is  expedient  to 
decrease  the  longitudinal  electrical  line  resistance.  For 
this  purpose,  in  the  sites  of  installation  of  gasket 
conpensators  and  catches,  are  arranged  the  longitudinal 
shunting  cross  connections  (Fig.  14.7,  14.8). 

Presence  of  two  and  aore  jointly  laid  conduit/aanifold 
with  dissiailar  tberaal  conditiop  creates  a potential 
difference  between  tubes.  For  coapensatiop  of  potentials,  are 
estabiish/installed  the  points  between  tubes  (Fig.  14.9). 
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Table  14. 1*  Comparative  characteristic  of  safety  installation. 
(2).  Field  of  application.  (3).  Advantages.  (4). 

Shortcoaings.  (5).  Polarized  electrodrainage.  (6).  In  zones 
with  a difference  of  potentials,  the  "construction  - rail" 
is  greater  than  a potential  difference  "construction  - the 
earth/ground"  and  positive  or  alternating  potential 
"construction  - rail".  (7).  one-nay  conductivity  - is 
eliminated  the  course  of  return  current  to  construction;  the 
discoanection/cutof f of  the  protection  with  of  the  appearance 
of  positive  potential  at  the  point  of  draining.  (8).  During 
the  appearance  of  positive  potential  at  the  point  of  the 
draining  of  construction,  it  is  not  shielded.  (9).  Intensive 
electrodrainage.  (10).  In  the  zones  of  the  effect  of 
several  sources  of  stray  currents.  (11).  Constancy  of 
negative  potential  at  the  point  of  draining.  (12). 

Appearance  of  the  additional  stray  currents;  the  increase  in 
the  put put/yield  of  current  from  rails,  which  facilitates 


from  the  intensive 

wear. 

(13). 

Station 

of  cathode 

protection.  (14).  in 

the 

zones 

of 

small 

in  absolute  value 

positive  potentials. 

(15). 

24-hour 

action 

of  protection  in 

accordance  with  the  assigned/prescribed  conditions/mode.  (16) . 
The  emergence  of  additional  wandering  currents.  (17)  . 
Tread/protectors.  (18).  for  relieving  the  small  on  extent 
anode  zones  with  positive  potential  to  *0^3  T.  (19). 
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Simplicity  of  constraction.  (20).  Ineffectiveness  in  th® 

Casas  of  poor  state  or  absences  of  insolation  coating  on 

constraction.  (21).  Insulating  flanges  (electric  sectioning). 

• • 

(22).  During  the  input/introductions  of  constructions  into 

buildings  and  on  the  object  of  the  electrified  transport; 

during  intersections  with  the  rails  of  the  electrified 


roads; 

with 

ascent  to  bridges. 

overbridges. 

etc. 

(2  3). 

in 

the 

longitudinal  resistance  of 

construction  and 

decrease 

in 

the 

value  of  stray 

currents. 

(24). 

Possibility 

of  as  increase  in  the  corrosion  process. 


* * ' si 


Pig.  11.1.  Inspection  and  neasnreaent  point/iten  is 
thernoficnted  canera/chanber. 

1 - measurement  points*  2 - check  conductor  (steel  wire  4 - mm 
In  diameter  In  polyvinyl  chloride  tube  with  diameter  of  5.5  mmj 
3 - electrode  (steel  tube  50  mm  in  diameter,  - 1.5  m. 

Pig*  14.7*  Electrical  jaspers  os  gasket  compensator.  1 - 

steel  strip  25  x 4 as  in  bitoainous  greasing. 


Page  268. 
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For  an  increase  in  the  effectiveness  of  the  active 
aethods  of  protection  in  channel-free  packing,  is  applied 
the  reliable  anticorrosive  coating  of  the  external  surface 
of  pipes,  which  possesses  dielectric  properties.  Hith  packing 
in  channels,  are  applied  special  pillows  under  eovable 
supports  with  the  electro-insulation  which  is  nade  in  the 
fora  of  several  layers  of  Paronit.  2n  foreign  practice  is 
applied  the  device  of  the  cradles  in  the  fora  of  glass 
block* 

In  the  sites  of  installation  of  shield  and  skeleton 
fixed  supports,  is  provided  for  the  tubular  insulation  froa 
supporting  structure  with  the  aid  of  Parouit  packing  (Fig. 
14.10). 

She  application/use  of  supports,  which  possess  dielectric 
properties,  considerably  increases  the  zone  of  the  electrical 
protection  of  one  installation.  In  the  case  of  the  adverse 
effect  of  the  active  protection  of  theraal  networks  on 
other  underground  coaaunications,  active  protection  in  the 
fora  of  polarized  electrodrainage  is  fulfilled  conplexly  for 
M entire  group  of  the  coaaaa ice t loss  which  are  connected 
together  with  potential  leveling  cross  connect ioea. 
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Table  14.2.  Nomenclature  of  the  used  equipment  in  protection 

clccm^ts. 
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Key:  (1).  Elect  roosmotic  dematering.  (2).  Designation.  (3). 

Type.  (4).  leutral  drainage  current  in  a.  (5).  Permissible 
reverse/ia verse  voltage  in  V.  (6).  Polarized  electrodrainage. 
<7).  The  sane.  (8).  Intensive  drainage  >. 


FOOTNOTE  ».  It 


is  applied  only  in  the 


circuits 


of 


the 


v 
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intensive  drainage.  BRDPOOTIOTB. 


(9). 

Cathode* 

(10). 

Voltage 

of  alternating 

current  in  V. 

(11). 

Voltage 

of  rectified  current  in  V. 

(12). 

Rectified 

current  in  a. 

(13). 

Cathode 

station.  (14).; 

to. 

(15).  The 

seleniun  rectifier. 

(16).  Protector.  (17'^ 

Height 

in  kg. 

(18). 

Iverage 

current  output 

in  si.  (19). 

Tread/protector 

fros 

aagnesiua 

alloy 

■1-4  or 

■ 1-5 

FOOT MOTE  *.  Tread/protector  is  establisb/inst ailed  in  greasing 

(filler),  the  coapositioa  of  Phick  iaclades: 


(iVcpMUMCHHt  MlrNHt 17  « . 

(■J'mnr  17  » 

I CTpOKTMhHIII  CJfTl. .TO  » 


Keys  (1).  sag  aesi«e  salfate.  (11).  kg.  (2).  gypson.  (3). 
clay  construction  is  dry. 


The  indicated  raterials  are  sized  with  addition  14  1 

of  water  up  to  doughy  aass.  EHDFCCTHOTB. 


/y.  2.  llectric  jaspers  op  catch'.  1 - stool  strip  50 
* ^ in  bituminous  greasing. 

Fig.  14. g.  Electric  juoper  between  tubes.;  1 - steel  strip 

50  x 4 so;  2 - angle  50  x 50  x 5,  l « 50  ■■  <2 

pcs.). 


■•I*  lost  foe  the  tosporature  elongation  of  tubes. 


a)  support  on  f raaework/body ; b)  panel  support;  1 - Paronit 

packing  by  thickness  1 mm;  2 - tin  stainless,  1 an;  3 - 
paronit  cylinder;  4 - Paronit  packing;  5 - asbestos  cord; 

6 - cylinder  of  two  layers  of  bituainous-rubber 

waterproofing  aaterial;  7 - packing  of  two  layers  of 
bituainous-rubber  waterproofing  aaterial. 

Page  269. 

the  developaent  of  the  project  of  protection  froa  electrical 


corrosion 

is  produced  on  the 

basis 

of 

special 

electrical 

corrosive 

research.  The  first 

stage 

of 

research 

is  the 

determination  of  corrosion  conditions  for  the  route  of 
theraal  networks  on  the  basis  of  the  infcraation  about  the 

I 

existing  and  design/projected  installations  which  can  serve 
as  the  sources  of  stray  currents  and  electrical  aeasureaents 
in  characteristic  points.  The  neasureaents  of  a potential 
difference  the  "rail  of  the  electrified  transport  - the 
earth/gronad"  are  aade  on  the  electrified  railroad  through 
300-440  a with  parallel  packing  and  in  the  points  of 

intersection,  but  on  traa  line  through  200-300  a in  the 
points  of  intersection  and  near  the  sucticn  point/itens.  The 

aeasureaents  of  a potential  difference  the  "busbar/tire  of 
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negative  polarity  - the  earth/ground"  ace  aade  during  the 
closely  spaced  thrust  substations.  According  to  the  route  of 
theraal  network,  is  deterained  the  specific  resistance  of 
soil.  For  the  effective  theraal  networks  aeasure  a potential 
difference  "conduit/aanifold  - earth/ground"  and  the 
"construction  - earth/ground"  (with  parallel  packing  with 
other  coaaunications  and  during  intersections). 

the  period  of  potential  neasureaents  "rail  - the 
earth/ ground",  "heating  aain  is  the  earth/ground"  and  the 
"construction  - the  earth/ground"  in  each  point/itea  of 
aeasureaent  is  received  as  10  ain,  but  the  "busbar/tire  of 
negative  polarity  is  the  earth/ground"  -4-6  hours. 

In  characteristic  (in  corrosion  sense)  point/itaas  at 
construction,  are  produced  the  aultihour  aeasureaents,  a 
quantity  and  deration  of  which  is  explained  by  local 
conditions. 
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Key:  (1)*  Designation.  (2).  Designation.  (3). 

Designation/purpose.  (4).  Error  in  o/o.  (5).  Capacities.  (6). 
Performance.  (7).  Multirange  aapere- voltaetec.  (8).  For  the 
aeasureaent  of  the  current  strength  and  voltage  in 
direct-current  circuits.  (9).  on  current.  (10).  Movable,  is 
■anufactured  in  the  aetal  die-forged/staaped  housing.  (10a). 

■ f.  410b).  V.  (11).  according  aultirange  millivolt 
aicroaaaeter.  (12).  For  aeasureaent  and  recording  of  low 
currents  and  voltages.  (13).  On  current.  (14).  Movable,  is 
manufactured  in  aetal  housing.  Feeding  from  the  network  of 
alternating  current  127/220  V.  (15).  aA.  (16).  on  voltage. 
(16a).  af.  (17).  Becording  aultirange  aicrcaapere  - 
aillivoltaeter  with  autonoaous  power  supply  unit.  (18).  Por 
aeasureaent  and  recording  of  low  currents  and  voltages. 

(19).  Ilovable,  is  aanufactured  in  aetal  housing.  Feeding 
froa  the  unit  P373  and  froa  network*.  (20).  Meter  of 
grounding.  (21).  For  the  aeasureaent  of  the  resistance  of 
the  grounding  devices  and  specific  resistance  of  soil.  (22). 
ohm.  (23).  Movable,  is  aanufactured  in  plastic  housing. 

(24)  • Aapere- volt  meter.  (25)  . For  the  measurement  of  force 
and  DC  voltage,  voltage  of  alternating  current  and 
direct-current  resistance.  (26).  during  the  aeasureaent  of 
curreat  and  voltages.  (27).  Direct  current.  (28).  during 
resist  mace  sea  am  re  seat.  (28  a) . pA.  (29).  DC  voltage.  (3  0). 

resist  a ace.  (II).  klloofca. 


at 

In  the  danger  zone  which  has  been  disclosed,  synchronous 
measurements  of  potentials  are  conducted  at  a number  of  points 
during  a certain  period  of  time  under  assigned  conditions.  This 
organization  of  electrometric  work  permits  obtaining  comparable 
measurement  results  from  which  conclusions  can  be  drawn  concerning 
the  distribution  of  potentials  in  the  danger  zones,  the  boundaries 
of  these  zones,  and  the  mutual  effect  of  underground  structures. 

When  measuring  potential  differences,  a copper  sulfate  elec- 
trode is  used  to  accomplish  contact  with  the  ground  with  the  poten- 
tial value  below  1 V,  and  a steel  electrode  above  1 V. 

As  a practical  matter,  measurements  of  potentials  are  accomp- 
lished by  visual  observation  of  instrument  readings  (by  voltmeters 
of  the  magnetoelectric  system  with  large  internal  impedance).  A 
considerable  simplification  of  the  measurement  procedure  with  a simul- 
taneous Increase  in  the  quality  and  reliability  of  the  results  ob- 
tained is  introduced  by  the  automatic  recording  of  the  measured 
values  with  the  use  of  recorders. 

The  next  stage  In  corrosion  investigations  is  experimental 
testing  on  a thermal  system  which  has  been  laid  to  define  in  detail 
the  optimum  parameters  of  cathodic  protection. 

The  points  for  connecting  experimental  electrodrainage  are 
selected  depending  on  the  configuration  of  the  thermal  system  to 
be  protected  and  the  location  of  the  source  of  stray  currents. 

To  simplify  tests  of  protection,  the  drainage  cable  is  con- 
nected to  the  heat  conductor  in  accessible  places  (in  chambers  and 
so  forth). 

A flexible  copper  cable  in  a rubber  hose  with  a cross  section 
of  at  least  100  mm2  iS  used  in  the  test  drainage. 

The  effectiveness  of  the  protective  action  of  the  experimental 
drainage  is  determined  from  the  results  of  several  potential  measure- 
ment cycles  along  the  route  of  the  thermal  system  with  the  disconnect- 
ed and  connected  protective  unit  with  a change  in  drainage  conditions. 
The  value  of  the  drainage  current  Is  recorded  in  para  lei  with  the 
measurements  of  potentials. 

If  the  measurements  established  that  the  zone  of  protective 
action  of  the  experimental  electrodrainage  with  maximum  current  is 


not  extended  to  the  protected  section  of  the  thermal  system,  possible 
versions  of  shifting  the  drainage  points  are  tested  or  additional 
drains  are  connected. 

To  refine  the  parameters  of  cathodic  protection,  an  experi- 
mental cathodic  station  is  used  which  consists  of  a dc  source 
(rectifier),  temporary  anodic  ground,  and  connecting  cables.  The 
cathodic  station  is  connected  to  a pipeline  at  the  point  with  greatest 
positive  potentials. 

In  the  installation  of  an  anodic  ground,  the  effect  of  adjacent 
underground  structures  should  be  considered.  A temporary  anodic 
ground  consists  of  several  tubes  with  a diameter  of  50-70  mm  and  a 
length  of  2-3  m.  Existing  metal  structural  elements  (side  shoots 
of  supports,  metal  fences,  and  so  forth)  which  do  not  have  contact 
with  underground  structures  can  be  used  as  temporary  anodic  grounds. 

Determination  of  the  effectiveness  of  cathodic  protection  is 
reduced  to  measurements  similar  to  the  test  of  electrodrainage. 

The  optimum  parameters  for  a fixed  unit  are  selected  with  dif- 
ferent operating  modes  of  the  experimental  cathodic  station. 

The  concluding  stage  of  the  electrical  corrosion  Investigations 
is  the  determination  of  the  effect  of  cathodic  protection  on  adjacent 
underground  metal  structures  by  measurements  on  underground  struc- 
tures with  the  protection  of  the  thermal  system  turned  off  and  on 
in  its  selected  operating  mode.  The  decision  on  the  joint  or  sepa- 
rate protection  is  made  depending  on  the  results  of  the  check. 

The  materials  of  the  investigations  are  processed  and  put  out 
in  the  form  of  diagrams  and  graphs  in  a "Separate  Reoort  on_Eleotr*l  cpI 
Corrosion  Investigations."  The  report  gives  a conclusion  concerning 
the  degree  of  corrosion  danger  and  recommendations  for  protective 
measures . 

The  equipment  and  instruments  employed  in  the  accomplishment 
of  electrical  investigations  are  presented  in  Table  1^.3. 
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Page  271. 


Chapter  15. 

STRUCTURES. 


15.1.  Basic  cond  ition/positions. 


The  calculation  of  strength  and  stability  of  the 
constructions  of  theraal  grid/networks  is  produced  due  to 
Uniting  condition  on  the  aost  unfavorable  possible 
calculated  coabinations  of  effects  and  loads*  deterained 
taking  into  account  the  order  of  building*  the  production 
aethods  of  work  and  technological  loads  in  the  launching 
phases  and  operation  of  pipelines. 
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The  basic  combinations  of  loads  on  structures  are 
composed  of  dead  weight,  loads  from  pipelines  and  equipment 
the  pressure  of  soil  and  of  ground  water  and  loads  from 

ground-based  transport.  Additional  - from  the  loads,  entering 
the  basic  combinations,  with  the  addition  of  load  due  to 
wind  and  loads  from  temperature  effect  on  structure.  Special 
- from  the  additional  combination  of  loads  and  special 
effect  (for  example,  the  seismic  load). 

During  taking  into  account  the  additional  or  special 
loads  of  the  value  of  design  loads,  besides  dead  weight, 
they  are  multiplied  by  the  coefficient,  equal:  upon 

consideration  of  additional  combinations  - 0.9,  while  upon 

consideration  of  special  combinations  - 0.8. 

The  calculation  of  the  elements  of  the  structures  of 

thermal  grid/networks  must  be  produced  on  the  appropriate 
technical  specifications  and  norms  with  the  necessary  testing 
of  the  stability  of  construction  as  a whole. 

During  the  planning  of  composite  reinforced-concrete 
cell/elements,  one  should  approach  the  limitation  of  their 


» 
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weight  within  liaits  5 t.  The  size/dimensions  of  cooposite 
cell/elements  Bust  not  exceed  the  diaensions, 
establish/installed  for  transportation  on  streets  in  the 
populated  areas. 

The  depth  of  the  laying  of  foundation  level  of 
above-grade  supports  and  supports  of  piers  calculates  of  the 
stability  of  base/root  and  by  conditions  of  heaving  soil 
"ith  freezing  SN  iP  II  B-1-62). 

Base/root  under  the  foundations  of  supports  is  designed 
froa  the  first  liaiting  condition  (according  to  bearing 
capacity)  or  due  to  the  second  liaiting  condition  (on 
strains)  depending  on  the  fore  of  soils  and  adaiss ibility 
of  the  nonunifora  upsetting  of  two  nearest  supports  under 
pipelines  or  pier  (SHIP  II  B.  1-62) . 

The  division  of  soils  according  to  granuloaetric 
coaposition,  density,  the  nuaber  of  plasticity  and 
consistency,  and  also  standard  pressures  on  the  ground  of 
base/root,  the  standard  and  design  characteristics  of  sand 
and  clay  soil  (cohos.*  on/coupling#  the  angle  of  internal 


friction 

and 

the 

aodulus  of 

elasticity)  are  accepted 

according 

to 

the 

tables  of 

SUP  11-8.1-62. 
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15.2.  Underground  packing. 


The  coaposite  constructions  of  channels  for  underground 
pipe  laying  are  packed  to  the  leveling  sand  layer  by 
thickness  100  na.  In  the  presence  of  cheap  crushed  stone 
or  gravel,  training/preparation  can  be  fulfilled  froa  these 
aaterials. 

In  order  to  avoid  the  carrying  out  of  sand 
training/preparation  froa  under  the  bottoa  of  channels  by 
surface  water  during  installation,  it  along  the  length  of 
trench  through  each  10-20  a (depending  on  the 
slope/transconductance  of  the  gradient /drafts  of  the  bottoa 
of  channels)  are  recoaaended  to  interrupt  by  transverse 
locks  with  width  40-60  ca  froa  local  clay  soil.  The 
filling  of  trenches  under  passages  and  roads  with  the 
iaproved  coatings  one  should  fulfill  froa  the  packed 
unsettled  soils. 

The  filling  channels  packed  on  loess  soils,  fulfills 





i 
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fro*  the  dense  weakly-filtering  soils  with  their  necessary 
packing/seal.  Application  of  the  drain/venting  fillings  in 
loess  soils  can  lead  to  the  noistening  of  base/root  and 
its  sag. 

The  planning  of  the  earth/ground  on  route  oust  provide 
the  branch/reaova 1 of  surface  water  froa  the  zone  of  pipe 
laying. 

The  surfaces  of  the  composite  reinf orced-concret e 
constructions  of  the  channels  and  caaera/chaabers,  which  come 
into  contact  with  soil,  in  all  cases  eust  be  cover/coated 
with  coating  waterproofing. 

During  the  layout  of  the  underground  structures  of 
theraal  grid/networks  standard  tiae/te aporar y loads  froa  the 
rolling  stock  of  railroads  and  coluans  of  autoaobiles  one 
should  deteraine  in  accordance  with  indication  SNIP 
II-D.7-62.  Loads  froa  the  rolling  stock  of  railroads  are 
accepted  according  to  class  CK  with  K,  equal  to  14* 

Loads  froa  the  coluans  of  autoaobiles  are  accepted  in 
the  fora  of  load  N-30  froa  two  coluans,  and  with  packing 
within  quarters  - in  the  fora  of  load  N-10  (table  15.1). 
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The  distribution  of  vertical  load  fro*  the  wheels  of 


autonobiles 

during  the 

sinking 

of 

the  top  of  constructions 

to  1.2* 

is 

accepted 

w it  h i n 

the 

limits  of  concrete 

road 

surface  at 

an 

angle  of 

45°, 

and 

in  soil  - at  an 

an  gle 

of  30°  to  vertical  line- 

During  inposition  on  each  other  of  the  areas  of 
pressure  fro*  separate  wheels  the  intensity  of  pressure  is 
accepted  to  the  egual  total  load  fro*  these  wheels,  in 
reference  to  the  combined  area  of  pressures,  P = ab  /n1'  « 
(Pig.  15.1). 


With  the 

si nking 

of 

the 

top 

of 

constructions 

for 

■ and  *ore 

standard 

vertical 

load 

of 

the  colunns 

of 

autonobiles. 

they  accept 

equal 

to 

2 

t/m*. 

Page  272. 

Horizontal  load  on  the  underground  structures  of  then*/ 
grid/networks  fro*  aobile  standard  ti*e/te*porary  loads,  whidt 
are  found  within  the  liaits  of  the  pris*  of  the  collapse 
of  soil,  is  determined  fro*  the  formula 


Pr  - P.  («•  "•/*’. 


(15.1) 
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the  t/a* 

where  Pr  is  standard  horizontal  pressure  in  tons  on  1 
of  vertical  plan  of  construction; 

p%  - vertical  pressure  froa  standard  tiae/teaporary  loW 
at  depth  h (Pig.  15.2); 

V"-  a standard  angle  of  the  internal  friction  of 
soil  in  deg  is  accepted  according  to  SHIP  II-B. 1-62. 

Load  factor  for  nobile  tiae/teaporary  loads  is  accepted 
froa  the  rolling  stock  of  railroads  n = 1.3;  froa  the 
coluaas  of  autoaobiles  n * 1.4. 


Dynaaic  coefficient  (1  ♦ p)  for  aobile  tiae/teaporary 

loads  is  accepted:  with  the  depth  of  the  laying  of  the 
top  of  the  underground  structures  of  theraal  grid/networks 


is  not 

less 

than 

■ 

m 

• 

o 

(1 

♦ m)  ■ 1 ; in 

the  absence 

of 

filling 

(1  ♦ 

- 1.3; 

at 

the  interaediate 

values  of 

the 

height/altitude 

of 

filling 

- 

on  interpolation. 
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Standard  loads  fcoi  the  pressure  of  soil-  on  the 
underground  structures  of  theraal  grid /networks  one  should 
determine  froa  the  foraulas: 


vertical 


?•=  Yo*o 


(13.2) 


horizontal 

*-Y.  -&-J  . (15.3) 

where  </»  is  vertical  load  froa  the  pressure  of  soil  on 
the  horizontal  projection  of  construction  in  t/a*; 


vr  - horizontal  load  from  the  pressure  of  soil  on 
vertical  plan  of  construction  in  t/a*; 


To  ” the  specific  weight  of  soil  in  t/m>; 

h0  - a distance  froa  the  top  of  construction  to  the 

earth's  surface  in  a (Fig-  15-3); 

h - distance  froa  the  section/cut  in  question  to  the 

earth's  surface  in  a; 


- the  standard  angle 

soil  la  degrees  are  accepted 

indications  of  SNIP  II  B.l-62. 


of  the  internal  friction  of 
in  accordance  with  the 


i-yim 


. 
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Load  factor  for  loads  fron  the  pressure  of  soil  are 
taken  as  equal  to  1.2  (0.8)  ». 


FOOTNOTE  *.  The  indicated  in  brackets  value  of  load  factor 
is  taken  when  decrease  in  the  loads  causes  a dat8rioration 
in  the  work  of  constructions.  ENDFOOTNOTB. 

Horizontal  pressure  qp >e  fro*  ground  water  on  the  walls 
of  the  channels,  tunnels,  caaera/chanbers  and  other 

constructions  on  depth  y fron  its  hori*on/level  deteraine 
taking  into  account  the  w«ighhing  action  of  water  on  soil 
by  the  foraula 


where  e - the  void  ratio  of  soil; 

y - distance  fron  the  highest  level  of  ground  water 
to  the  section/cut  in  question. 
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Table  15. 1.  Basic  indices  for  automobiles  according  to 
circuits  N-30  and  N-10. 


£^^Cxena  narpy3KM 

(n 

v 

a 

H-,0 

s 

1 • . 

HlHMCHOBaMMC  T IMC  ft 

* 2 

• * 

* 

H -30 

r * A 

V*  v 

U.C 

> r a 

HjrpyateiiHorc  abtomo 

30 

13 

1-lvflMJI* 

' J\  3 Ha  laAHIOlO  OCb 

T 

10 

• 

2X12 

9.5 

7 

a)  • * nepe.iMH>io  oca 

*LU h p h h a la.iwero  caara  . . 

6 

3.5 

3 

M 

0.6 

0.4 

0.3 

* nepe.inero  cmsTa  . . 

■ va.iHHa  con i*m k jc mm h ciiara  c 

• 

0.3 

0.2 

0.1 

noKQUTHc*  npotrjMeA  wacrw 
(no  ManpaantHMio  i«n*e- 



0.2 

0.2 

0.2 

LLIh  pitHa  nyaoaa 

• 

2.9 

2.7 

2.7 

||t6aja  aaroeioOH/ifl 

• 

6+1.6 

« 

4 

alilMPMMa  kcwicm  no  cepejXHHaM 

CKATOB  

• 

1.9 

1 7 

Key;  (1).  Designation  of  indices.  (2) 
(3).  Load  diagram-  (4).  the  weighted 


automobile . 

(6) 

. Weight  of 

the 

loaded 

pressure  on 

rear  a*le/a*is. 

Pressure 

(8).  Width 

of 

rear  slope. 

Width 

of 

Length  of 

the 

contact  of 

slope 

with 

. Onit  of  measurement, 
automobile.  (5).  normal 
automobile.  (7). 
is  the  front  axle, 
the  forward  slope.  (9; 
the  coating  of 
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transient  part  (in  the  direction  of  notion).  (10).  width  of 

body.  (11).  Base  of  autonobile.  (12).  Track  gauge  on  the 
middles  of  slopes. 


rig.  15.2.  Horizontal  load  di.gra.  on  ..dargton.d  strnctnr. 
fron  transport. 


r 
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Fig.  15.3.  Load  diagraa  on  ground  construction  froa  soil 
and  ground  water. 

Page  273. 

Iapassable  channels. 

iapassable  channels  are  fulfilled  iron  composita  concrete 


and  reinforced 

r+ 

oncrete.  At  saall  length 

of 

route 

and 

low  diaaeters 

of 

the  tubes  of  the  nail 

of 

inpassa  ble 

channels,  it 

is 

allow/assuaed  to  fulfill 

of 

well 

f ired 

coaaon  brick 

of 

brand  100. 
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Impassable  channels  are  divided  into  unicellular, 
bicellular  and  multicellular* 

In  the  channels  of  a series  of  ~TS- 01-01  (Fig. 

15.4)  wall,  they  are  fulfilled  from  composite  concrete 
blocks  or  from  brick,  bottom  - from  concrete  slabs  or 
monolithic  concrate.  Channels  overlap  with  flat/plane 
composite  reinfor ced-concrete  plate/slabs.  The  height/altitude 
of  channels  in  world/light  from  190  to  1060  mm,  width  is 

from  250  to  1800  mm.  The  consumption  of  materials  for 
walls,  bottom  and  the  overlap  of  unicellular  channels  on 
T\5-<0 1-  o / is  given  in  table  15.2,  15.3. 

In  1963  by  GOSSTroY  of  the  USSR  was  introduced  into 
action  a series  of  01-04  standardized 

composite  reinf  orced-concrete  impassable  channels.  Channels  are 
designed  to  the  action  of  automobile  load  according  to 

class  R 30  and  of  wheel  load  according  to  class  Nk-80  with 
the  sinking  of  the  top  of  overlap  from  0.7  to  2 m . 

By  construction  the  channels  are  divided  into  two 
types.  The  first  type  is  assembled  from  chute  cell /element* 


DOC  * 78009417 


PAGE  Mr 

ft* 

and  is  designated  by  brands  KL  and  KLs  (Pig.  15.5a,  b and 

15-6a,  b)  , the  second  - from  composite  reinf orced-concr ete 
plate/slabs  is  designated  by  brands  KS  (Fig.  15.7a,  b)  . The 
channels  of  brands  KL  by  height  300*  450  and  600  ■■  are 
assembled  from  the  chute  cell/ele®ents,  overlapped  by 
removable  flat/plane  plate/slabs,  channels  bY  height  900  and 
1200  mm  install  fro»  the  chute  cell/elements,  packed  to 

each  other. 

In  channels  of  the  type  KS  composite  mall  panels  are 
establ ish/ installed  in  the  groove/slots  of  the  composite 

plate/slabs  of  bottom  and  assemble  in  one  piece  by  concrete 

H- 300  on  small  crushed  stone. 

Narking,  overall  dimensions  and  the  consumption  of 
materials  for  the  channels  of  brands  K-'ic  and  Ks  are  given 
in  table  15.4,  15. 5,  15.6. 

The  nomenclature  of  the  composite  articles,  developed  in 

3Z & “01-09,  is  given  in  table  15.7, 


series 


V 


Fig»  15.4.  Channel  with  concrete  walls  on 

TS-Ol-Ol,  a)  unicellular;  b)  bicellular;  1 - 

composite  reinfocced-concrete  flooring  slabs;  2 - wail 

blocks,  3 - pi  at e/slab  of  base/ root  or  concrete 

training/preparation;  4 - ce.ent  sortar. 
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Table  15.2.  Consumption  of  materials  for  walls  on  100  lin. 
of  unicellular  channels. 


Key:  (1).  Height/altitude  of  channel  in  world/light  in  an 

(2).  Wall  concrete  blocks.  (3).  Brick  walls.  (4).  the 
consumption  of  materials.  (5).  Concrete  in  a*.  (6).  steel 
in  kg.  (7).  thickness  in  mm.  (8).  volume  in  a3. 
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Table  15.3.  Consumption  of  materials  for  coating  and  bottom 

for  100  running  aeters  of  unicellular  channels  with  concrete 
walls. 


(/ ) 

^tl.lMTU  lit 

pf  KpMTMfl 

(3 

lilt' pun  a 
KaHu.ia  a mm 

CTa.ii* 

• M% 

• m 

■ M' 

■ Mi 

250 

2.1 

49 

6.4 

ano 

2.1 

49 

8.2 

350 

3.3 

80 

8.2 

400 

3.3 

80 

8.2 

450 

3.9 

151 

8.2 

*0 

3.8 

151 

10 

550 

4.4 

228 

10 

500 

4.1 

228 

10 

7IK) 

5.8 

264 

12.8 

(ts) 

000 

8.4 

410 

12.8 

900 

• .2 

576 

12.8 

I1.1HTM  H« 
•pMMpytoTca 

1000 

10.2 

703 

14.6 

lino 

12.8 

778 

16.1 

\vo 

n.« 

831 

16.4 

1»0 

17.7 

988 

18.2 

1400 

18.6 

1252 

18.2 

1500 

214 

1316 

10.2 

1500 

22.6 

1388 

20 

1700 

25.0 

1800 

22.4 

isro 

• 

31 

1546 

22.4 

f 


Key:  (1).  width  of  channel  in  aa.  (2).  Plate/slabs  of 

overlap.  (3).  Plate/slabs  of  base/root.  (4).  concrete  in  a 

(5).  3teel  in  kg.  (6).  Plate/slabs  are  not  reinforced. 


. ...  : 
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Table  15.4.  The  consuaption  of  aatecials  on  3 lin. 
the  unicellular  channels  of  brands  KL  and  KLs  (sea 
15.5a;  15.6a). 


(' ) 

Map*a  Kana.u 

Cao  ijiiitm 

A 

KaMa.K  BUM 

« 

<H.  j * 

cO-pHWH 
(■  M'\ 

-&JZ7 

<•  **) 

K /1 60-30 

0.6 

0.3 

0.17 

29.2 

KJW*.  -U 

0.6 

0.45 

0.53 

30.6 

0.9 

0.43 

0.76 

56.2 

K.160-60 

0.6 

0.6 

0.61 

40.1 

tuiw-m 

0/3 

0.6 

0.61 

58 

K«ir:(Mn 

1.2 

0.6 

1.12 

101 .9 

K.TI50-60 

1.5 

0.6 

1.62 

143 

K/\?10-«j0 

0.6 

2.56 

240.2 

K.Tt*).'IO 

0.9 

0.9 

0.64 

87,4 

KJIcUu-90 

1.2 

0.9 

1.24 

119.4 

K.lcim.90 

1.5 

0.9 

1.76 

177.0 

K.lc  120-120 

1.2 

1.2 

1.38 

148.6 

K/lc  150-120 

1.5 

1.2 

1.94 

188.6 

K.lc2 10-120 

2.1 

1.2 

2.W 

299.2 

Key:  (1).  Hark/brand 

in  a.  (3)  . Concrete 


of  channel.  (2)  . Diaensions  of 
coaposite  (in  a*).  (4).  steel 


a.  of 
Pig. 


channel 
(in  kg) 
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Table  15.5.  The  overall 
2KL  and  2KLs  (See  Pig. 


dimensions  of  bicellular 
15.5b;  15.6b). 


channels 


j 


( / )MlpKI  KIMUII 

pHTM  K JM4.11 

■ ■ M 

* 

* 

H 

2K.1  U0-30 

0.6 

o.« 

0.3 

2K.1  60- IS 

0.6 

0.6 

2KJ1  90-45 

0.9 

* 9 

0,45 

3K.1  .*0+90)— 4S 

0.6 

0.9 

2K/1  60-50 

0.6 

0. 

2K.1  90-60 

o.t 

0 9 

1K.1  130-#) 

1.2 

1.2 

JK.l  «0 

o.« 

0.9 

0.6 

2K.1  (DO+UOl-fiO 

o.» 

1.2 

JK.l  (60+130) — 40 

o.« 

..5 

2K.lc  90-90 

* 0.9 

0.9 

JK.lc  130-9* 

I.J 

1.2 

JK.lc  1./0-90 

1.9 

1.5 

IhJlc  9# 

0.9 

1.2 

0.9 

JK.lc  ,«H-!70)-9* 

0.9 

1.5 

JK.lc  (lXH-i'«)-l* 

1.2 

l.S 

JK.lc  120-120 

JK.lc  ISO- 120 

JK.lc  210  120 

JK.lc  ( 120+I50)—I20 

JK.lc  1 120+210)— 120 

JK.lc  (150+210)- 120 

1.2 

I.S 

2.1 

1.2 

1.2 

M 

1 2 

1.5 

J.l 

1.5 

2.1 

J.l 

1.2 

Key:  (1).  Mark/brand  of  channel.  (2).  Dimensions  of 

channels  in  m. 


r 


»> 


m 
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Table  15„6.  The 

consuaption 

of 

naterials 

on  3 

lin. 

the  channels  of 

brands  KS 

and 

2KS  (see 

Fig. 

15.7) 

(/L 

^>2^  Tafia  |'m  tu 

KaMtf.v  H M M 

1(3}  , 

OCT-  M l H JN1 

ia» 

Pacx«*i 

C T 3.1  M B KS 

A 

B 

// 

CfiopMO- 

ro 

.IMfH". 

ro 

KC  90-90 

0.9 

1.44 

O.M 

158.8 

KC  120-90 

I 2 



1.62 

0,11 

193.4 

KC  150-90 

1 ,5 



1.91 

0. 1 

227.9 

KC  JlO-90 

‘-’.1 

~ 

0.9 

2,84 

0.11 

322,5 

KC  90-120 

0.9 

1.^2 

0.00 

2<9.2 

KC  I.Ni-ijo 

1.2 



\ 9 

* 9 

243  8 

KC  IV-I.-O 

1.5 



1.2 

2.21 

0.09 

278  J 

KC  2lo-l JO 

2,1 

— 

3,12 

0,09 

372,9 

2KC  120.no 

1.2 

1.2 

2.9 

0,11 

310,5 

KC 

1.5 

1.5 

3,5 

Oil 

375.7 

2KC  .'."  JO 

2.1 

2.1 

5.. 14 

O.H 

599.9 

2KC  t o-fijo)-no 

0,9 

1.2 

0.9 

2. *8 

0.11 

305,3 

2KC  ( * 

0.9 

l/’ 

3.03 

O.M 

317.3 

.’KC  ( »'+.'!")  'JO 

0.9 

2 1 

3,i»9 

0,11 

.'*1 .8 

2KC  (120+150)  — ‘JO 

1.2 

1.5 

3.12 

O.M 

33  J.  4 

2KC  (l-O+Jli  )-«0 

1.2 

2.1 

3.78 

0.11 

395,9 

2KC  120-120 

1,2 

1.2 

3.32 

0 f>9 

307,8 

2KC  130-120 

1.3 

1.2 

3.92 

0,<>9 

43.3 

2KC  JlO-UO 

2.1 

i 2 

1.2 

si  76 

0.79 

ti.5  7 . 2 

2KC  #4-1  j<»  l.'O 

0.9 

1.2 

3.3 

0.09 

2KC  ) -120 

0.9 

1,5 

3,15 

O.o  ♦ 

174.8 

2KC  CJO+21’  > —120 

0.9 

2.1 

-till 

O.'S 

439,1 

2KC  II2-H51  1-120 

1.2 

1.5 

3.54 

0.09 

>9.7 

2KC  (120+21  (-120 

1.2 

2.1 

4,2 

0,09 

454.2 

Key:  (1)  Mark/brand  of  channel;  (2)  Dimensions  of 

channels  in  m;  (3)  Consumption  of  concrete  in  m ; (4) 
composite;  (5)  monolithic;  (6)  Consumption  of  steel  in  kg. 
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Table  15.7*  Nomenclature  of  composite  reinf orced-concrete 
articles  for  channels  and  the  consumption  of  materials  for 
one  article. 


PAGE  &T 


(/) 

HtlUtMOSaHMC  tOJC.IMfl 


M <$> 

11j.1e.1tm  8 ^ 


Mapxa  _______ 

Oct  hi  C 7 ) 

6ctoh  b V 


MarrpHAA  • \/Cj  \ 

> 1 H34C.1XC  IS.  • ) 

' .Ihct  hmhv 


r MunvfKi  l 

H cep MM 
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Key:  (1).  the  designation  of  article.  (2).  Draft/drawing. 

(3).  the  nark/brand  of  article.  (4).  Height  in  t.  (5). 
Hark/brand  of  concrete.  (6).  Consunption  of  materials  for 
article.  (7).  concrete  in  m’.  (8).  steel  in  kg.  (9).  Plafe 
of  the  issue  of  the  2nd  series.  (10).  Tray/chutes.  (11). 
Plate/slabs  of  bottom.  (12).  Plate/slabs  are  wall.  (13). 
Plate/slabs  of  overlaps.  (14).  Plate/slabs  of  overlaps  with 
holes.  (15).  Floor  beans. 

Page  276. 


In  ser: 

Les  ZS-Ot-Of 

-ft1  ► «re 

also 

developed 

the  working 

drawings  of  composite  channels 

for 

building  in 

areas  with 

the  seismicity  above 

7 points. 

with 

set  tied 

ground  and 

in  the  presence  of 

ground  water 

• 
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Pig.  15.7.  Inpassable  channels  of  type  KS.  a)  unicellular; 
b>  bicellular;  1 - reinf or  ced- concrete  plate/slab  of  bottoa 

2 - reinf orced-ooncrete  wall  plate/slabs;  3 - plate/slab  ot 

overlap;  4 - sand  training/preparation. 
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Table  15.8.  Noaanclature  of  composite  reinforced-concrete 
articles  for  channels  and  the  consumption  of  naterials  for 
oa«  article  (finishing  cell/eleaeats. 
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Key:  ( 1 ) -.  Designation  of  article-  (2).  Draft/drawing.  (3). 

Hark/brand  of  article.  (4).  Everything  in  t.  (51  . Fiark/braiJ 
of  Concrete.  (6).  consuaption  of  aaterials  for  1 article. 
(7).  concrete  in  a3.  (8).  steel  in  kg.  (9).  Plate  of  the 

issue  of  the  2nd  series.  (10).  Tray/chutes.  (11). 

Plate/slabs  are  wall.  (12).  Plate/slabs  of  overlaps. 


Page  277. 


Tunnels  (passage  channels). 


By  GOSSTROY  of  the  USSR  is  introduced  into  action  the 
series  .X’LS-— *0 1-05  "standardized  coaposite 

reinf orced-concrete  tunnels"  in  which  are  developed  working 
drawings  one-  and  the  two-section  tunnels,  intended  for 
construction  in  unsettled  soils  of  dry  and  in  the  presence 
ground  water  with  seisaicity  to  6 points.  The  width  of 
single-section  tunnels  is  1.5;  1.8;  2.1;  2.4;  3;  3.6;  4.2 
a,  height/altituie  2.1;  2.4  and  3 a.  Width  of  two-section 

tunnels  5.2;  6.4;  7.6  and  8.8  a,  height/altitude  2.4  and 
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By  institute  Nosinzhpr oyekt  are  developed 
reinf orced-concrete  tunnel-  collector/receptacles  from  composite 
cell/elements.  Collector/receptacle  is  assembled  from  the 
component/li  nks  of  frame  of  construction  with  length  1.8  and 
2.4  m.  Sections  are  fulfilled  the  normal  and  increased 
strength.  The  sections  of  normal  strength  are  designed  for 
travelling  load  NK-80  with  the  sinking  of  overlap  to  2 
increased  to  4 n the  fundamental  characteristics  of 
collector/receptar les  from  frame  component/links  are  given  i 
table  15.9. 

Collector/receptacle  from  the  close-ribbed  plate/slabs. 


manufactured 

with 

the 

method  of 

cont  inuous 

rolled  stock 

on 

the  machine 

tools 

of 

engineer*  s 

system  N. 

Ya.  Kozlov, 

is 

designed  to 

the 

act  ion 

of  travelling  load 

NK-80  with 

the 

sinking  of  the  top  of  overlap  to  2 a.  the  fundamental 
characteristics  of  collector/receptacles  from  close-ribbed 
plate/slabs  are  given  in  table  15.10. 

Collector/receptacle  from  composite  reinforced-concrete 
blocks  is  installed  of  three  basic  cell/elements:  the  wall 
blocks  of  (.-shaped  form,  flat/plane  plate/slabs  of  bottom 
and  platm/slabs  of  overlap.  The  joint  between  wall  blocks 
and  the  plate/slabs  of  bottom  is  monolithicized. 


• r 
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Co  Hector/ receptacles  ®c®  fulfilled  coaaon  and  ■ " wei 

intensified.  Conaon  collector/receptacles  are  designed  for 
travelling  load  NK-80  with  deepening  to  2 ■,  intensified  • 

to  4 ■-  The  basic  indices  of  collector/receptacles  from 

composite  r einfor ced-concrete  blocks  are  given  in  table 
15.11. 


3 


Pig.  15.8.  Collactor/receptacle  from  closed  blocks  on  proje«f 
of  Hosin2hproyekt.  1 - reinf orced-concrete  block;  2 

reinf orced-concrete  block/backing  under  joint;  3 - backing 

isolation/insulation  of  joint;  4 - sand  training/preparation. 


r 
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Table  15.9.  Consuaption  of  materials  for  100  running  neter: 
of  collector/receptacle  froa  the  closed  blocks  on  the 
standard  project  of  Nosinzhproy ekt  (Fig.  15.8). 


^/jPMUVpM  CCHUMM  • m 

)D5  be m m«.i«  • 

Ha  a m' 

A 

* 

fVJ„„ 

•JIMTH'iro 

2.1 

2.1 

13i.6 

1.4 

2.4 

2.4 

157. b 

2.4 

2.7 

il.T 

176,3 

2.o5 

Key:  (1).  Size/di  aen  sions  of  section  in  a.  (2).  Voluae  of 

reinforced  concrete  in  a3.  (3).  coaposite.  (4).  monolithic. 


• f- A 


Fig.  15.9.  Collector/receptacle  of  nosinzhproyekt  froa 
coaposite  close-ribbed  plate/siabs.  1 - plate/slab;  2 - bolt 

for  the  connection  of  plate/slabs;  3 - backing 

waterproofing;  4 - inventory  loop  for  the  lift  of 
plate/slab;  5 - intersectional  packing  of  steaa  insulation 
by  section/cut  20  x 40  aa. 
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Table  15.10.  Consumption  of  aaterials  for  of  1 section  (3. 
running  ■)  composite  collector/reCeptacle  fro*  close- ribbed 
plate/slabs  on  the  standard  project  of  Hosinzhproyekt  (Fig. 
15.9)  . 
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Table  15.11.  Consumption  of  materials  on  100  lln.  m of 
collector/receptacles  from  composite  reinf orced-concrete 
blocks  (Pig.  15.10). 


| yp.jurp  a M 

cA"P« 

t *• 

H"f'*  Altf.lflO* 

AH  f Hoi  * be- 

A 

// 

Acton a b M ' 

T<»H4  n At* 

1.7 

W3.9 

20.6 

1.9 

11". b 

11 

2.1 

1.9 

lib 

11.2 

2,3 

1.0.7 

11.4 

2.i 

l.K 

If. 7 

2.7 

113.3 

11.9 

r.7 

110.5 

22 

1.9 

117,2 

11.4 

2.1 

2.1 

122.5 

11. b 

2.1 

\'J7  '} 

H.-' 

2.5 

1 ' ' . 5 

12.1 

2.7 

12.3 

l.» 

121.7 

12 

2.' 

129.1 

12.2 

2.1 

2.4 

133.8 

12. » 

>2 ‘.7 

146*4 

12.9 

1.9 

111.2 

12.9 

2.1 

1 b.b 

n.i 

2.1 

3 

151,1 

13.  1 

2.5 

1 >.*» 

n.b 

2.7 

16.1,9 

13.8 

Note*  Depending  on  the  size/dinensions  of 
collector/receptacles,  the  content  of  reinf orceaent  bar  in 
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a®  of  the  precast  reinforced  concrete  comprises,  with  the 
sinking  of  top  to  2 ■ - 100  - 120  kg,  with  the  sinking 

of  top  fron  2 to  4 a - 105  - 140  kg. 

Key:  (1).  Size/dinension  in  a.  (2).  volume  of  the  precast 

reinforced  concrete  in  a®.  (3).  Volume  of  monolithic 

concrete  in  a®. 

Page  278. 

Supporting  structures. 

intermediate  Saddles  in  iapassable  channels  are  fulfill' 
in  the  fora  of  flat/plane  rectangular  composite 
reinf orced-concret e pillows.  The  cradles  are  packed  to  the 
hearth  of  channel  in  ceaent  mortar. 

In  the  upper  part  of  the  cradles,  are 
establish/installed  the  laying  metallic  parts*  which  protrude 
froa  concrete  to  height/altitude  to  20  aa  and  which  ensure 
the  Unimpeded  slip  of  steel  saddles. 
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The  thickness  (height/aititude)  of  the  cradles  is 
determined  by  the  value  of  the  ainiaua  clearance  between 
the  thermal  insulation  of  pipelines  and  the  sex/floor  of 
channel. 

The  size/diaensions  of  pillows  in  plan/layout  and  their 
reinforcement  are  calculated  for  strength  froa  tha  condition 
of  the  transmission  of  load  froa  the  tubes  through  the 
concrete  bottoa  of  channel  on  ground. 

Characteristic  of  pillows  on  series  IS-01-04  are  given 
in  table  15.12. 

In  the  case  of  accomplishing  the  protective  coating  of 
isolation/insulation  of  the  asbestos-cement  plastering  on  the 
spot  the  height/altitude  of  pillows  under  pipeline  diameter 

I 

350  aa  and  aore  is  recommended  the  accepting  of  not  less 
than  140  aa. 

In  seaiaccess  channels  and  passage  tunnels  a lower 
seres  of  pipelines  also  they  rest  on  the  pillows,  used 
iapassable  channels. 


1 
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Fig„  15.10.  Collector/receptacle  of  Mosinz hproy ekt  froa 
coaposite  reinforced-concrete  blocks.  1 - wall  L-shaped 

block;  2 - plate/slab  of  bottoa;  3 - plate/slab  of 

overlap;  4 - concrete  training/preparation;  5 - backing 

waterproof  ing. 

Fig.  15.11.  Shiald  fixed  support.  1 - concrete  8150;  2 

concrete  f<\75;  3 - bottoa  of  channel;  4 

off;  5 - asbestos  gasket. 


hole  for  run 
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Table  15.12.  Characteristics  of  the  cradles. 
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Mote.  The  pillows  of  brands  OP- 1 and  Op-2  are 
manufactured  without  reinforcement. 


Key:  (1).  Draft/drawing.  (2).  Hark/brand  of  pillow.  (3). 

Size/dimensions  of  pillow  in  ma-  (4).  Volume  of  concrete  » 
■ 3.  (5)  . Hark/brand  of  concrete.  (6)  . consumption  of  steel 

in  kg.  (7).  Conditional  diameter  of  tubes  in  mm.  (8). 
Maximum  distance  between  pillows  in  a. 


Page  279. 

The  upper  tiers  of  tubes  rest  either  on  metallic  arms  and 
brackets  or  on  frames. 

Pixed  supports  for  pipelines  in  impassable  channels 
fulfill  shield  or  in  the  fora  of  the  cradles,  concreted 
together  with  bottom. 

Shield  fixed  supports  are  vertical  rej.nf orced-concrete 
panels  with  hole  for  the  pass  of  tubes.  Load  from  the 
pipelines  through  shield  supports  is  transferred  on  bottom 
and  the  wall  of  channel,  but  with  channel-free  packing  — 
to  the  vertical  plane  of  soil. 
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Shield  supports  depending  on  the  load  capacity  of  the 
hoisting  equipment,  available  on  the  construction  site, 
fulfill  by  composite  or  monolithic.  Reinforcement  of  shield 
supports,  as  a rule,  double,  symmetrical. 

for  decrease  in  the  temperature  effect  of  tubes  on  the 
concrete  between  tube  and  concrete  of  support,  is  arranged 
asbestos  gasket  by  thickness  10-30  mm  depending  on  the 
temperature  of  heat  carrier. 

Table  15.13  gives  the  fundamental  characteristics  of 
composite  reinfor ced-concrete  shield  supports  in  impassable 
channels,  developed  by  Mosenergoproyekt  ^Planning 

office  of  the  M°scOw  Regional  Administration  of  Power  System 
Management  ] for  tubes  by  diameter  to  900  am  and  designed 
for  load  to  50  t (depending  on  the  diameters  of  tubes) . 

The  constructions  of  stationary  supports  in  the  form  of 
the  pillows,  fulfilled  together  with  the  lower  cell/elements 
of  channels,  are  developed  vGpI  Electroheat-plan.  The  fixed 
fastening  of  tubes  on  then  is  realize/accomplished  by  clan 
supports  (Pig.  15.12). 


i 


i 


__  _ " . 

■ - 
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With  large  axial  loads  fron  pipelines,  are  applied  the 
monolithic  supports  of  different  constructions.  One  Of  such 
supports  is  given  in  Pig.  15.  13. 

Channel- free  packing. 

VGPI  Electroheafplan  is  developed  the  album  of  the 
standard  Working  drawings  of  channel- free  packing  for 
two-tube  thermal  grid/networks  by  diameter  from  50  to  1000 
mm  for  different  hydrogeological  conditions. 

With  packing  in  the  dry  clay,  sand  and  densely  packed 
soils  the  isolated/insulated  pipelines  are  packed  on  sand 
pillow  (table  15.14). 

With  pipe  laying  in  wet  soils  or  in  the  zone  of 
ground  water  is  arranged  incidental  drainage  (Pig.  15.15, 
table  15.15). 
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Fig.  15.12.  Fundanental  solution  of  fixed  fastening  of 
pipelines  by  claep  supports.  1 - detent;  2 - clatp;  3 

support;  4 - packing  of  steel  plates. 


?T/f 

- 2S00 


r~2000~2?Q0  - 


Fig.  15.13.  Fixed  support  froe  eonolithic  reinforced 
concrete.  1 - support;  2 - channel;  3 - drain  hole. 

[_Vo  On.3 
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Table  15„ 13.  Size/dinensions  and  the  consumption  Qf  aaterial 
for  one  shield  fixed  support  (Fig.  15.11). 
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Table.  15.1^.  Basic  dimensions  of  the  section/cut  of 
channel-free  packing  in  dry  soils  (Pig.  15.14). 
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Key:  (1).  Type  of  packing.  (2). 

isolation/ insulation.  (3).  feeding, 
basic  dimensions  in  n». 


Diameter  of 
<4»  - reverse/inverse 


page  280 


DOC  * 78009417 


PAGE  •6T' 

v^rra 

In  the  filled,  peaty  and  other  soft  dry  ground  in  the 
bas®  of  sand  Pillow,  are  provided  for  the  additional 
packing  of  composite  reinf orced-concrete  plate/slabs  (Pig- 
15.16)  or  the  replacement  of  soft  ground  by  the  condensed 
sand  filling  by  depth  not  less  than  500  am. 

With  packing  in  wet  soft  ground  additionally  to 

aeasures  mentioned  above  is  arranged  incidental  drainage 
(Pig.  15.17).  The  volumes  of  work  on  foundation  for 
channel-free  packing  are  given  in  table  15.16. 

Pixed  supports  with  channel-free  packing  for  loads  to 
100  t are  fulfilled,  as  a rule,  in  the  form  of  the 

vertical  reinf orced-concrete  right-angled  panels. 

With  large  loads  are  arranged  the  T-supports  which 
consist  of  vertical  panel  and  base  plate.  For  an  increase 
in  the  stability  of  support  to  shift/shear  the  base  plate 
is  made  with  one  or  two  teeth.  Por  the  facilitation  of 

the  cell/elements  of  t-shaped  support  bottom  and  vertical 

panel  it  should  be  connected  by  buttressses. 

During  the  arrangement/position  of  support  in  the 

earner a/chaaber  the  support  is  performed  in  the  form  of  the 

steel  framework/body,  sealed  into  sex/floor  and  overlap 
of  the  camera/chamber. 
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Fig.  15.14.  section/cut  of  channel-free  Packi  ig  of  theraal 
grid/networks  of  types  B-50  is  B-  1000  in  dry  soils.  1 - 

sand  coarse-grained;  2 - return  line;  3 - direct/straight 
pipeline;  4 - shell  froa  autoclave  cellular  concrete;  5 - 

reinf  orceaent  of  trenches  with  boards;  6 - inventory  space 
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Pig.  15.15.  Section/cut  of  channel-free  packing  of  theraal 
grid /networks  in  wet  soils  (size/diaension  on  table  15.21). 
a)  for  the  types  of  packing  B-50  - B-250;  b)  for  the 

types  of  packing  B-300  - B-1000;  1 - sand  coarse-grained; 

2 - return  lina;  3 - direct/straight  pipeline;  4 

isolation/insulation  of  autoclave  cellular  concrete;  5 
gravel;  6 - asbestos  ceaent  tube. 

Key;  (1).  Axle/axis  of  route.  (2).  it  is  not  les3. 


Pig.  15.16.  Section/cut  of  channel-free  packing  of  types 

B-50  is  B-1000  in  soft  dry  ground.  1 - sand 
coarse-grained;  2 - reverse/inverse  heating  nain;  3 - 

straight  line  of  hot  water  pipe;  4 - isolation/insulation 

froa  autoclave  concrete;  5 - strengthening  trenches  with 

boards;  6 - inventory  spacer;  7 - composite 
reinf orced-concrete  plate/slab. 
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Table  the  15.15.  Basic  size/diaensions  of  the  section/cut  of 
channel-free  packing  in  wet  soils  (Pig.  15.15). 


Key:  (1).  Type  of  packing.  (2).  Diaaeter  of 

iso  la  t ion/ insulation.  (3).  feeding.  (4).  reverse/inverse. 
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Table  IS. 16.  Voluaes  of  work  on  foundation  under  pipelines 
with  channel-free  packing  (on  1 km  of  route)  . 
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Notes.  1.  for  tubes  with  pass  50-250  an,  drain  pipes 
are  accepted  by  diaaeter  100  an,  for  tubes  with  pass,  it 
is  more  than  250  mu,  by  diameter  150-200  na.  2.  On  linear 
sections  drainage  wells  are  fulfilled  by  diaaeter  1 a and 
by  depth  to  3 a. 

Key:  (1).  Type  of  base.  (2).  Characteristic  of  Safi.  (3)  . 

Designation.  (4).  Unit  of  aeasureaent.  (5).  The  internal 
diaaeter  of  tubes.  (6)-  Dry.  (7).  Sand  base.  (8).  Sand 
training/preparation.  (9).  Dry  weak.  (10).  Coaposite 
re  inf  orced-concrete  plate/slabs.  (11).  Drain/venting  horizontal 
gravel  layer.  (12).  Sand  sprinkling  of  drainage.  (12A).  Vet 

(13).  Gravel  sprinkling  of  drainage.  (14).  Drain  pipes. 

(15).  Drainage  wells.  (16).  Pcs. 


page  282. 


for  providing  the  independent  upsetting  of 
reinf orced-concrete  supports  and  pipelines,  and  also  for 
decrease  in  the  theraal  effect  of  pipelines  on  concrete  cm 
the  section  of  the  passage  of  tubes  in  concrete  pipelines 
should  be  turnaed  with  asbestos  cord.  The  independent 
upsetting  of  tubes  and  steel  f raaewo rk/bodies  is  achieved 
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artificial  changing  the  quantity  of  steel  plates,  placed 
under  pipeline  during  installation. 


The  fundamental  characteristics  of  the 
designed  for  the  perception  of  axial  load 
t,  are  given  in  table  15.  l7„ 


shield  supports, 

oO 

from  tubes  to  A\ 


Incidental  drainage. 

Drainage  devices  lay  along  pipelines  along  on»  or  both 
sides.  In  the  first  case  the  drainages  are  called  one-way 
in  the  second  - bilateral.  One-way  drainages  lay  from  the 
inflow  of  ground  water. 

For  providing  the  stable  decrease  in  the  ground  water 
at  depth  not  less  than  200  mm  from  the  bottom  of 
isolation/insulation  the  sinking  of  the  toP  of  drain  pipes 
is  accepted  not  less  than  300  mm  from  the  bottom  of 
channel,  but  with  channel-free  packing  - from  the  lower 
surface  of  isolation/insulation  of  pipelines.  The  constr  uctiav 
of  drainages  depends  on  the  filtration  factor  of  soils. 
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With 

the 

filtration  factor  of 

more  than 

20  m/da y the 

drainage 

is 

arranged 

in  the 

form 

of  dr  a i n 

pipes  without 

the  filtering 

sprinkling.  In 

this 

case,  in 

coarse-grained  i 

sands  (d 

0.5- 1 am) 

apply 

only 

ceramic  drain  pipes  (ROST 

8411-57)  , 

in 

gravelly 

soils 

with 

the  diameter  of  particles 

4-10  am 

and 

more  can 

be  applied 

any  drain 

pipes. 

In 

soils 

with  filtration 

factor  to  0-6 

m/day  and  the 

small  inflow  of  ground  water  (in  essence  from  "perched 
water  table")  longitudinal  drainage  is  arranged  in  the  for* 
of  the  filtering  sprinkling  of  channel  and  water-collecting 
receivers. 

in  soils  with  the  filtration  factor  of  more  than  0.5 
■/day,  the  drainage  is  realize/accomplished  in  the  form  of 
the  drain  pipe,  laid  within  the  filtering  sprinkling. 
Drainages  are  packed  with  the  front  rakes  not  less  than 
0.002  in  clay  soils  and  not  less  than  0.003  - in 

sand. 

Tubes  by  the  diameter  of  less  125  mm  as  drainage  are 
not  applied. 

In  the  places  of  the  replacement  of  the  diameters  of 
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drain  pipes  on  rotations  and  with  juap/drops  in  the  levels 
of  tubes  are  establish/installed  channelization  type  wells. 

On  direct/st raight  sections  the  distance  between  aanhole 
on  drainage  is  accepted: 

4° 

for  tubes  by  diaaeter  125  aa.  it  is  not  lore  than  a < 


for  tubes  150-300  aa<  it  is  not  aore  than  5D  a. 

for  tubes  is  aore  than  300  aa.  it  is  not  aore  than 

75. 


Haterial  for  drain  pipes  is  selected  in  accorlance  with 
data  given  in  table  15.18. 

As  drainage  sprinkling  are  applied  coarse-grained  sand, 
average  gravel,  and  also  crushed  stone  of  the  ejected  roc^s 
and  neutral  sand  with  filtration  factor  are  not  less  than 
20  a/day. 

For  the  drainage  of  coapensator  niches  froa  basic 

drainage,  are  arranged  separate  branches.  The  construction 

branches  accepts  similar  basic  drainage.  In  the  places  of 
branches,  are  established/installed  the  manholes. 


T 
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Pig.  15.17.  Section/cut  of  cbannel-fcee  packing  in  wet  soft 
ground,  a)  for  the  types  of  packing  B-50  - B-250;  b)  for 

the  types  of  packing  B-300  - B-1000;  1 - sand 

coarse-grained;  2 - return  line;  3 - direct/straight 

pipeline;  4 - gravel;  5 - asbestos-cement  drain  pipe;  6 * 

composite  reinforced-concrete  plate/slab. 

Pig.  15.18.  Shield  fixed  support  with  channel-free  parkinst. 


1 
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Table  15.  17.  Basic  characteristics  of  shield  fixed  supports 
w for  channel-free  pipe  laying. 
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Holes 

in 

panel 

are 

accepted 

■ore  than  outside 

diaaeters 

of  the 

tubes:  on 

40 

aa  - 

for 

tubes  with 

conditional 

diaaeter 
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on  6 0 
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by  diaaeter 

200-350  it,  on  80  ■■  - by  diaaeter  400-1000  an. 


Key:  (1).  Conditional  diaeeter  of  tabes  in  (2). 
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Calculated 
in  a.  (4) 
tubes.  (6) 
panel.  (8) 
bar  in  kg 


effort/force  in  t.  (3)  . 

. Depth  of  laying  in  n. 
. panel.  (7).  Consuaption 
. concrete  of  brand  200 


Size/diaensions  of  panel 
(5)  . the  axle/axis  of 
of  aaterials  for  one 
in  a3.  (9).  rei nf orceaent 
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Kith  the  pass  of  drainages  in  shield  supports,  leave 
the  holes  for  the  passage  of  drain  pipes.  The  diaaeter  of 
hole  is  accepted  upon  200  aa  aore  than  outside  diaaeter 
tubes. 


On  the  section  where  drain  pipes  are  passed  through 
the  caaera/chaabers,  the  tubes  they  perfora  froa  aetal.  In 
this  case  in  the  places  of  the  pass  of  tubes  through 
walls,  are  estab  1 isb/installed  passage  gaskets. 

VGPI  Electro  heat-plan  in  standard  albua  are  developed 
fi»e  priaary  constructions  of  the  section/cuts  of  drainages 

Figures  15.20  shows  the  section/cut  of  a drainage  of 
type  I,  designed  to  application/use  in  soils  with  the 
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filtration  factor  of  aore  than  10  a/day  for  the  draining 

of  channels  of  any  type. 

The  section/cut  of  the  drainage  of  types  II  and  Ila 
(Pig.  15.21a)  are  applied  for  the  channels  of  any  type  in 
filtration  factor  of  less  0.5  a/day,  if  the  gradient/draft 

of  channel  in  the  direction  does  not  coincide  with  run  - o ff 
to  the  place  of  runoff. 

Table  15.18.  Table  of  the  applicatlon/use  of  drain  pipes 
(Fig.  15.19  a-e). 
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Key:  (1).  Designation.  (2).  application/use  condition.  (3). 

Method  of  the  intake  of  drainage  water.  (4).  Ceramic  drain 
pipes.  (5).  With  the  laying  of  drainages  to  4 m.  (6). 
Through  the  joints  of  tubes.  (7).  Ceramic  se»ers.  (8). 
Through  the  unsealed  part.  (9).  Ceramic  acid-resistant  tube; 
(10).  with  the  sinking  of  drainages  to  6 m and  pH  it  is 
less  than  5.  (11).  The  same.  (12).  Concrete  nsnramming 
tubes.  (13).  With  deep  drainages;  with  carbonate  hardness 

is  not  less  than  3 degrees,  with  pH  it  is  not  less  than 
7;  with  the  permissible  norms  of  the  carbonate,  sulfate  a hJ. 
magnesium  aggressiveness,  determined  on  N1  14-54.  With  pH 
equal  to  6,  sulfates  1-4  g/t,  gases  10-50  mg/1-,  all 
surfaces  of  tubes  cover/coat  with  special  anticorrosive 
greasing.  (19).  Asbestos  cement  tubes.  (15).  With  weakly 
acid  water.  (16).  Through  holes  in  walls  of  tubes.  (17). 


Steel 

tubes. 

(18)  • 

Only 

for 

delivery 

conduits  and  under 

railway 

1 ines. 

and 

also 

with 

the  passage 

through  the 

canera/chanbers 

and 

on 

f inite 

segment  s 

of 

runoff  of  drainage 

into  the  open  basins.  (I9)-  Cast-iron  pipes.  (20).  For 
pressure  pipelines  and  under  railroads. 
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Pig.  15-19.  Drain  pipes,  a ) ceraaic  drainage;  b)  ceramic 
channelization  and  concrete  nonartesian  flared;  c)  asbestos 
cement  nonartesian  with  vertical  holes;  d)  the  same,  with 
horizontal  holes;  e)  the  same,  with  round  holes;  1 - bar# 

50  x 50  am;  2 framing  by  asbestos-cement  solution. 

Page  284. 

A section/cut  of  type  III  (Fig.  15.21b)  are  applied 
for  the  channels  of  any  type  in  filtration  factor  of  less 

0.5  m/day,  if  the  gradient/draft  of  the  bottom  of  channel 

corresponds  to  the  direction  of  run  off  to  jettisoning. 

The  drainage  section/cut  of  types  IV  and  v (Fig. 

15.21c,  d)  is  applied  for  passage  and  seniaccess  channels 
in  the  filtration  factor  of  soil  to  10  a/day.  Hith  the 

filtration  factor  of  more  than  10  »/day,  the  Sprinkling 

around  channel  in  section/cuts  IV  and  v is  not  aade. 


ror 

the 

channel- free 

packing 

of 

thermal  grid/networks 

any 

type. 

are 

developed 

the  drainage 

section/cuts  VI,  Via 

and 

VII. 

The 

drainages 

of  types 

VI 

(unilateral)  and  Via 

(bilateral)  (Pig.  15.22a)  are  designed  to  application/use  in 
the  filtration  factor  of  more  than  0.5  a/day. 


soils  with 
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and  also  in  soils  with  the  filtration  factor  of  less  0.5 
■/day,  if  the  gradient/draft  of  heating  aains  does  not 
coincide  with  the  direction  of  the  jettisoning  of  drainage 
water. 


During  the  agreeaent  of  the  gradient/draft  of  the 

pipelines  of  thernal  grid/networks  with  the  direction  of  the 
jettisoning  of  drainage  water  in  soils  with  the  filtration 

factor  of  less  0.5  m/day,  apply  a drainage  section/cut  of 

the  type  VII  (Fig.  15.22b). 

The  basic  dimensions  of  the  filtering  sprinkling  for 

the  drainages  of  types  I - VII  are  given  in  tabLe  15.19 

Volume  1 lin.  a.  of  the  filtering  sprinkling  is  giver 
in 

a*4  table  15.20. 
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Fig.  15.20.  Section/cut  drain  Ja,  type  I.  1 - gravel, 
average;  2 - sand  coarse-grained;  3 - channel;  4 - 
pipeline . 

Fig.  15-21»  Section/cut  of  drainages.  a)  types  II  and  Ha 
(bilateral);  b)  type  III;  c - type  I?;  d)  type  V;  1 - 
channel;  2 - sand  coarse-grained;  3 - gravel,  average;  4 

drain  pipe;  5 - drainage  veil. 


r ! 


Pig.  15.22.  Section/cut  of  drainages.  a)  type  VI  and  Via 
(bilateral);  b)  type  VII.  1 - pipeline;  2 - gravel 
average;  3 - sand  large;  4 - drain  pipe. 

Key:  (1)*  din. 


• * / 
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Table  is. 19.  The 
of  tfce  drainages 


siK/aiwnStoas  of  th.  £ilterUg  sprlnklins 
of  typ.s  of  I-,u  (se.  pl9-  15.20- ,5.22|. 


V) 

06'i  ilia  'it'IIMt 

73Tj  

Tpvftu  K.iH.i.iHiamioiiifue  KepaMH'ie- 

CKMC  acCuUCMt'IIMINC  tl  6e  TOIlHUc* 

, a 

I i 

2.  - 

Oy=  125-150 

I 

il 

X 

Q 

a 

» 

X 

Q 

9 

* 

n 

*> 

a 

* £. 

A 

250 

320 

350 

400 



E 

B.  mi  mcc 

>1410 

450 

•500 

550 

250 

375 

400 

525 

450 

375 

1 

(1).  Designation-  (2). 
asbestos-ceaent  and  concrete. 
(4).  it 


Are  rough  channelization  ceraaic 
(3).  Tubes  ceraaic  drainage. 


is 


not  less. 
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Table  15.20.  Volume  1 lin.  m.  of  the  filtering 
sprinkling  of  a drainage  section/cut  of  type  I. 


Muii'ptia.i  o6cb»nkH 

OOi.cm  i|»»i.ii.TpyiouiiMi  c6riinK»i  ripn 
(Si)  yC.10BII"M  JuaMl'Tpe  apcil.l/klioil  | 

Tpy6u  »l  MM 

125 

150  J 200  | 250  j .Vn  J 

r (i  ) 

rpaoim  cpojiiiiH  copTH- 

p*)B  1 IIIM4  ll 

0.23 

0.222 

0.315 

0.422 

°,544 

(•q) 

IlecoK  kj>\ nnojcpnncTUrt  . 

0,>S3 

0.61 

0.584 

0.56S 

0.57 

Bote.  The 
for  a one-way 
the  bottom  of 


volumes  of  filtering  filling  are  calculated 

i 

drainage  with  the  difference  of  the  marks  «f 
channel  and  tray/chute  of  drain  pipes  70  cm. 


Key:  (1).  Material 

of  sprinkling. 

(2)  . 

Volume 

of  t he 

filtering  sprinkling 

with 

the  conditional 

diameter  of  drain 

pipe  in  mm.  (3)  . 

Gravel 

average 

sorted. 

(4). 

Sand  is 

coarse-gra ined. 

DOC  * 78009418 


PAGE 


Page  285. 


15.3.  Above-ground  laying. 

Above-ground  pipe  laying  is  performed:  on  the  low 
separate  supports;  on  the  high  separate  supports  (easts);  < 
pier  with  span  structure  in  the  fora  of  drive/girders, 
fara/trusses  or  suspension  constructions. 

Hith  packing  on  low  supports,  the  distance  inside 
between  the  heat  insulation  and  the  earth’s  surface  is 
accepted  not  less  than  0.5  a with  the  width  of  the  group 
of  tubes  aore  than  1.5  a and  not  less  than  0.35  a with 
the  width  of  the  group  of  tubes  to  1.5  a. 

The  high  separate  supports  confronting  are  subdivided 
into  rigid,  flexible  and  those  who  are  rocking  (Pig. 

15.23a,  b,  c)  . 


DOC  = 78009418 


PAGE 


Rigid  supports  are  separate  columns  or  the  frames. 


rigidly  connected  with 

foundation. 

Flexible  towers 

a re 

the 

steel  struts,  rigidly 

sealed  into 

foundation.  The 

t op 

of 

flexible  towers  hinged 

is  connected 

with  pipeline 

a nd 

duri 

the  temperature  elongation  of  pipeline  is  moved  together 
with  tube.  The  displacement  of  the  top  occurs  because  of 
the  elastic  bending  of  strut. 


The  rocking  high  supports  consist  of  the  steel  or 
reinf orced-concrete  strut,  hinged  connected  with  foundation. 
The  top  of  struts  hinged  is  connected  with  the  resting 

pipeline  and  because  of  the  rotation  of  strut  around  lower 
hinge  joint  can  freely  be  moved  a horizontal  direction 
during  the  displacement  of  pipelines  from  temperature  chang 

With  large  extent  pier  they  divide  by  the  expansion 
joints  into  the  temperature  blocks,  which  consist: 

of  inner  bearings,  receiving  vertical  and  horizontal 
loads  from  span  structures  and  load  from  wind  on  support 
itself;  one  anchor  pole,  the  receiving  load  from  span 

structures,  horizontal  and  vertical  loads  from  pipelines  and 

side  loads  from  wind. 
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The  maxima  permissible  distances  between  the  expansion 
joints  are  determined  from  Snip  II-V.  1-62  and  SNIP  n- 
V.  3-62. 


For  the  purpose  of  decrease  in  the  horizontal  column 
loads,  the  compensators  on  pipelines,  as  a rule,  are 
installed  in  the  expansion  joints  between  the  blocks  of  the 
bridge,  and  in  each  temperature  block  is  provided  for 
anchor  pole  for  the  fixed  fastening  of  pipelines. 


In  this 

case  the 

reaction 

of  the  friction 

of 

saddles 

is  absorbed 

by  span 

structure. 

and  to  anchor 

pole 

is 

transferred 

only  the 

reaction 

of  the  elasticity 

of 

flexible 

compensators.  The  schematic  of  the  arrangement  of 
compensators  and  fixed  supports  is  given  in  Fig.  15.24. 

Large-diametar  pipelines,  as  as  rule,  rest  on  the 
supports  of  pier,  while  the  pipelines  of  small  diameters 
to  supports  and  to  the  traverses,  packed  for  the  span 
structures  of  pier. 


lith  pipe  laying  in  separate  supports  the  anchor  pole 
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are  establish/installed  only  in  the  asseablies  of^tjhe,  fixed 
fa stening  of  pipelines.  Piers  with  suspension  span  structure 
consist  of  masts,  the  bracings  and  traverse,  on  which  rest 
the  pipelines.  Sometimes  is  applied  the  circuit  during 
bracings  with  the  suspension/raounting  of  tubes  to  transverse 
traverses. 

Bith  the  number  of  suspensions  in  flight/span,  aore 
than  two  dip  of  carrier  are  determined  according  to  the 
equation 

* “ 4,x 

where  y is  a value  of  dip  at  point  at  a distance  of  x 

froa  the  origin  of  coordinates  (Fig.  15.25)  ; 

f - the  value  of  the  greatest  dip  in  the  middle  of 

flight/span; 

x - distance  from  the  origin  of  coordinates  to  the 
assembly  y of  which  is  determined  dip; 

~ the  effective  span* 

For  maintenancae  of  fittings  in  the  assemblies  of  tubes 
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vlth  packing  on  high  supports  and  on  piers  are  set  up 
area/sites  with  enclosure/protections  and  permanent  ladders. 
With  the  device  of  area/sites  at  height/altitude  more  than 
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Fig.,  15.2  3.  Foras  of  inner  bearings.  a is  the  rigid 

support;  b is  flexible  to*er;  c is  a double-hinged 
(rocking)  support;  1 - pipeline;  2 - inner  bearings;  3 

thermal  strain;  4 - position  of  inner  bearings  after 

thermal  strain;  5 - anchor  pole. 


I J * S i 


Fig.  15.24.  Recommended  circuit  of  arrangement  of 
compensators  and  fixed  fastenings  of  pipelines.  1 
pipeline;  2 - fixed  support;  3 - compensator;  4 
intermediate  mast;  5 - span  structure;  6 - stayed  mast. 

Key;  (1).  Floating  block.  (2).  Undischarged  block. 
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Fig.  15.25.  Pattern 
1 - pipeline;  2 - 

pylon. 


of  span  structure  of 
suspension;  3 - guy; 


guy  construction. 
**  - crosspiece; 
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Loads  on  above-ground  constructions. 

With  the  above-ground  packing  of  thermal  grid/net  works, 
the  structures  are  designed  for  dead  loads,  snows, 
ice-covered  surface,  the  actions  of  wind,  load  on  the 
maintenance  platforms  and  load  from  pipelines  and  eguipment 

on  them. 

Loads  from  snow  and  wind  on  the  unit  of  area  of 

structures  are  accepted  according  to  SNIP  for  the 
concrete/specific/actual  area  of  building.  Loads  from 
ice-covered  surface  are  accepted  according  to  the  data  of 
meteorological  stations.  Loads  from  snow  and  ice-covered 
surface  on  pipelines  are  not  considered.  Loads  on 

■miatemance  platforms  on  piers  are  accepted  equal  to  250 

ty*1- 
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Loads  froa  pipelines  see  in  chapter  11- 

Design  loads  on  the  traverses  of  inner  bearings  under 
pipelines  are  coaposed  of  dead  weight,  vertical  and 
horizontal  loads  froa  pipelines  and  horizontal  loads  froa 
wind.  Loads  froa  pipelines  are  accepted  in  the  fora  of 
concentrated  loads  .t  the  points  of  the  support  of  tubes. 

Vertical  design  load  on  the  crosshead  of  inner  bearing 

froa  pipeline  is  d*t«rsia«d  froa  the  foraala 

/'  *.  Mi fl  m.  (1-1  C) 

Where  q is  weight  of  oae  pipeline  with  heat  carrier  and 
insuletioa  construction  in  t/a; 


i - the  distance  between  saddles  in  a; 


n 

taken  as 


load  factor  for  weight  load 
equal  to  1.2  (0.8). 


froa  pipeline®  is 


During  the  deteraination  of  total 
steaa  lines,  one  of  the  steaa  lines. 


vertical  loads  froa 
that  creates 


unfavorable  load  on  any  cell/eleaent 


of  support  or  pier. 


I 

I 

l DOC  =•  78009418  PAGE  >0^" 

?/? 

considered  with  the  filling  with  water,  and  the  others  - 
without  water. 

Horizontal  design  load  on  the  cross  head  of  aovable 

i 

support  is  equal  to 

H-nfql  t,  (15.7) 

where  f is  the  coefficient  of  frictios*  taken  for  roller 

bearings,  0.1;  for  sliding  bases  0.3;  for  strap  supports 
= A t/S; 

tki  - the  aaxiaua  value  of  the  teaperature  displaceaent 
of  pipeline  in  the  place  of  support  in  a; 

S - the  length  of  suspension  in  a; 

n - load  factor  1.1  (0.9). 

Calculated  horizontal  load  on  crosshead  froa  the  action 
of  wind  on  pipeline  is  deter* ined  froa  the  fornula 

H'~nCDnlftt  kg 

(15  8) 

where  n is  a load  factor  to  load  due  to  wind,  equal  to 

1.2; 


i - the  distance  between  the  nearest  points  of  support 

ia  a; 

C - the  aerodynaaic  coefficient,  equal  to  1.4; 

So  - standard  velocity  head  of  wind  in  Icg/n*; 

- the  outside  diaaeter  of  a cover  layer  of  theraal 

insulation  construction  in  a« 

With  packing  of  two  and  aore  the  pipelines, 
arrange/located  in  one  tier  and  which  rest  on  one  to 
traverse,  wind  pressure  is  considered  froa  one  pipeline  with 

the  greatest  diaaeter  of  a cover  layer  of  theraal 
insulation  construction. 

With  pipe  laying  in  several  tiers  wind  pressure  are 
considered  froa  one  greatest  pipeline  in  each  tier. 

Total  horizontal  load  on  the  crosshead  of  aovable 
support  with  aultitube  packing  is  defined  as  sun  of 
horizontal  loads  froa  each  tube,  aultiplied  on  the 
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coefficient  of  the  asynchrony  of  the  action  of  farces  of 
friction. 


Traverses  at 

the 

fixed 

attachment 

points 

of  pipelines 

are  designed  for 

the 

action 

of  dead 

weight. 

vertical  and 

horizontal  loads 

from 

tube 

wire/conductors  and 

horiz  onta 1 

loads  fron  wind. 


Vertical  load  fron  pipelines  is  defined  just  as  for 
the  crossheads  of  inner  bearings  fron  fociula  (15.6). 

Total  horizontal  loads  fron  pipelines  on  the  crosshead 
of  anchor  pole  with  nultitube  packing  are  deternined: 

fron  the  forces  of  elastic  defornation  with  flexible 
conpensators  and  during  auto/se lf-conpensa tion  and  fron  the 
unbalanced  forces  of  internal  pressure  on  the  sun  of  forces 

fron  each  pipeline; 

fron  forces  of  friction  of  novable  supports  and  of 
gasket  conpensators  - on  the  sun  of  forces  fron  each 
pipeline  with  the  coefficient,  which  considers  the  asynchro- 
/6t  the  action  of  these  forces: 
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M 60.ICC  CMCTC*»aX  Tpy6f»npo»Ol«*» 

Key:  (1).  in  two  manifolds.  (2).  with  three.  (3).  in  four 

and  more  manifolds. 

.f 

One  Manifold  are  considered  feeding  and  return  lines  # 

o 

water  thermal  grid/networks  either  the  steam  lines#  which 

transport  from  one  source  vapor  of  one  parameter#  or 

condensate  lines. 

During  sun  determination  of  forces  of  friction  for 

three  and  larger  quantity  of  manifolds  with  the 
application/use  of  diversity  factors  0.67  or  0.5,  it  is 
necessary  to  make  check  calculations  also  for  cases  with 
smaller  quantity  of  manifolds  and  to  accept  as  calculated 
larger  of  the  obtained  values. 

Load  factor  for  horizontal  loads  from  pipeline  is 
accepted  *»“**•*  WM 

Horizontal  load  from  wind  is  defined  just  as  for  the 

crosshead  of  inner  bearing  from  formula  (15.8). 

Design  loads  on  the  rigid  span  structures  of  piers  are 


l 

<V«7 

0,'» 
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composed  of  deal  weight,  the  vertical  loads,  which  are 

transferred  by  traverses,  horizontal  column  loads  from  force 
of  friction  of  the  saddles,  transverse  loads  from  wind  on 

span  structure,  loads  from  the  ice-covered  surface,  snow, 
the  maintenance  platforms  and  of  external  temperature  effect 
on  pier. 

The  greatest  longitudinal  horizontal  load  on  span 
structure  from  forces  of  friction  of  saddles  appears  in  tfe 
nearest  to  anchor  pole  flight/span  and  is  considered  on 
section  from  the  axle/axis  of  the  temperature  breakage  of 
the  pier  d of  the  anchor  attachment  of  pipelines  by  the 

formul  a 

H «■  n/tfL  "t } (15  ") 

where  q is  weight  1 lin.  a.  of  the  pipeline  of  all  laid 

pipelines  in  t/m ; 

L - the  length  of  section  from  the  axle/axis  of  the 

rigid  fixing  of  pipelines  of  pier  up  to  the  axle/axis  of 
temperature  of  break  in  a; 

f - the  coefficient  of  the  friction  of  supports; 

n - load  factor,  equal  to  1.1. 
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The  columns  of  the  rigid  and  rocking  separata  struts 
are  designed  for  the  action  of  dead  weight,  loads, 
transferred  by  traverses,  and  the  action  of  wind  on  column. 


The  columns  of  flexible  separate  inner  bearings  are 
designed  for  the  action  of  dead  weight,  the  action  of  wind 
for  column,  the  action  of  the  vertical  and  transverse 
loads,  transferred  by  traverses,  and  the  elastic  horizontal 
sag  of  the  top  of  column  to  the  extent  of  the  maximum 
temperature  movement  of  the  pipeline,  hinged  connected  with 

the  top  of  column* 


The  supports  (column)  of  piers  are  designed  for  dead 
loads,  loads  from  the  crosshead,  which  rests  on  column,  the 
loads,  transferred  by  span  structures,  and  loads  due  to 
wind  on  column. 


Constructions  of  the  separate  supports. 
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The  low  supports,  asseabled  of  two  flat/plane 
reinf orced-concrete  frames  and  the  flat/plane  plate/slab,  ar« 

shown  in  Pig.  15.26.  Supports  are  designed  for  the  roller 
and  sliding  support  and  the  fixed  fastening  of  tubes. 

The  snallest  haight/altitude  of  inner  bearings  above  the 
earth*s  surface  is  500  aa,  fixed,  i*e*,  650  on.  The 

overall  height  of  supports  on  route  is  constant.  Depending 
on  relief,  the  sinking  of  supports  oscillates  fcoa  1.8  to 

1 ■ . With  sinking  less  than  1.8  a around  supports  is 

arranged  local  ground  the  eabankaent,  preventing  the  freezing 
of  soil  under  the  support* 

TGP1  Electrn heat-plan  is  developed  the  project  of  low 
supports  according  to  the  type  of  "rocking"  foundations. 
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Pig.  15.26.  Composite  low  support.  1 - base  plate;  2 
frane;  3 - supporting/reference  aetallic  stands  for  the 

support  of  pipelines;  4 - steel  cover  plate  (during 
welding)  . 

Pig.  15.27.  "rocking"  supports  - foundations  under  pipeline 

a - OPV-1,  OPV-2 ; b - OPV-3;  OPV-4;  c - OPV-5. 
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Table  15.21.  Indices  of  pivoted  bearings  under  pipelines. 
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1.9 
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0.52 

139.1 

HEH 

0.6 
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1 

3.3 

300 

0.92 

1*3.3  | 3.3  1 1.3 

5 

01  lit  3 

350-410 

PCI  o 
ru-o 

1 

1 

1.05 

1.3 

300 

300 

0.9. 

195.2 

2.3 

2.5 

9 

Oil  It  4 

300-700 

PC  1-0 
1150 

1 

1 

1,05 

2.3 

300 

300 

1.34 

251 .6 

5 

5 

15 

ORB  S 

500—  t<*0 

PCI  O 
115-0 

** 

1.05 

2.3 

am 

300 

503.2 

D 

10 

30 

Note-  Cell/elements  04-0,  05-0  and  0£l-O  are 
manufactured  respectively  in  the  forms  of  cell/elene nts  P4, 
PS  and  RSI  on  series  IS-01-04. 

Key:  (1).  Type  of  support.  (2).  Diameter  of  tubes  with 

two-tube  packing  in  am.  (3).  Hark/brand  of  cell/ele aent s. 
(4).  Quantity  of  cell/elements  in  pcs.  (5).  Weight  of 
cell/eleaent  in  t.  (*>)-  Hark/brand  of  concrete.  (7)  . 
Consumption  of  concrete  for  support  in  a3.  (8).  Consumption 

of  steel  for  support  in  kg.  (9).  Standard  load  in  t. 

(10).  along  the  axle/axis  of  tubes.  (11).  side.  (12). 
vertical. 

Page  288. 
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Pivoted  bearing  (Fig.  15.27a,  b,  c)  consists  of  the 

flat/plane  reinf or ced-concrete  vertical  panel, 
establish/installed  on  ceaent  mortar  to  flat/plane  base 
plate.  in  the  upper  part  of  the  panel  for  the  support  of 
tubes,  there  are  laying  parts. 

The  height/altitude  of  the  support  above  planning  is 
accepted  minimum,  sinking  is  determined  by  the  depth  of 
freezing  and  by  calculation  for  the  perception  of  horizontal 

load  the  width  of  panel,  as  a rule*  it  is  detenined  by 

the  struc tural/dasign  arrangeaent  of  pipelines.  The  indices 

of  pivoted  bearings  ate  given  in  table  15.21. 

Pile  low  supports  are  applied  with  soft  ground  and 
they  consist  of  composite  piles  and  gratings. 

Size/dimensions  of  piles  and  their  quantity  in  support 
are  determined  depending  on  the  value  of  vertical  and 

horizontal  loads. 

Fixed  (anchor!  low  supports  for  large  axial  loads,  as 

a rule,  are  made  froa  aonolithic  reinforced  concrete. 

The  device  of  teeth,  inclined  bottoas  and  ground 
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surcharge 

weight 

provide 

the 

stability 

of  support 

t o 

shift/shear 

with 

the  ainiaun 

volume  of 

reinforced 

concrete 

Low  fixed 

PI  o-  1R28 

support 

under 

large 

horizontal  loads  is 

shown 

I _L  • i- Jt-w  i 



stable 

15.22. 

Overall 

schematics  of 

the 

separate  supports  under  pipelines. 


Key:  (1).  Type 

Size/diaensions 
support  in  t. 
in  purity/finish 


of  support- 
in  ■ - (4). 

(5).  Notes, 
between  the 


(2)„  Circuit-  (3). 
Standard  total  vertical 
(6)  . Size/diaension  H 
ground  level  and  the 


i3 


load  on 
given 
top  of 
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column. 

between 


(7)  . Size/dinension  H 
the  ground  level  and 


is  given  in 
face  side  of 


purity/finish 

crosshead. 


Table  15.23.  Indices  to 


crosshead  of  separate  supports 


under  pipelines  (Pig-  15.29). 
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MM 

TOt-H 

3 
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8.1 
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0.38 
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.1  f— \ 

TOI-9 
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7.4 

4 

2.1 

1,1 

0.53 

138 

/-HS 

TOI-IO 

4.2 

5.6 

3 

4.7 

2.6 

0.53 

251 

TOI-II 

to 

3,1 

2 1 

1.2 

0,7 

0.75 

2*25 

* va 

TOI-42 

6 

1.3 

0.7 

2.2 

1.2 

0.75 

297 

TOI-13 

« 

5,2 

2.8 

1.7 

0.9 

0.75 

Mb 

i 

TO  1 1 1- 1 

a 

31.2 

Ito.H 

7.2 

3,9 

o.;i6 

:42 

TOUI-2 

4.2 

2.'.  4 

12 

5.1 

2,8 

0.53 

225 

TOIt  1*3 

M 

4.9 

2,0 

l.s 

0.8 

0 6 

148 

TOtll-4 

4.1 

2,3 

1.3 

3 

i.i 

0.1 

256 

Note:  1.  - In  tabular  loads  are 

load  factors:  for  vertical  loads  fron 
horizontal  - 1.1. 


taken  into  account 
pipelines  1,  2;  for 


2.  Cell/elenents  TOl-1; 


3; 


4 are  designed  as  bean: 


on  elastic  base. 


Key: 

(1). 

Section/cut  of 

(3). 

Length 

in  n.  (4). 

(5). 

Tolune 

of  concrete 

crosshead  in 
Design  loads 


in 


(6). 


an. 

fron 


(2).  Hark/brand. 
pipelines  in  t/M 
steels  in  kg. 


/ 


mm* 


* ■ 


3 


All 
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Fig.  15.28.  Fixed  support  fro*  monolithic  reinforced  concrete 
with  low  pipe  laying. 


Fig.  15.29.  Load  diagram  on  crosshead. 


Page  289. 


The  best  structural/design  arrangement  of  teeth  it  is 


considered: 

with 

one  tooth 

in 

the 

■iddle  of  bottom  or 

of  forward 

edge. 

with  two  - 

at 

t he 

distances  of  one 

fourth  fro* 

the 

front/leading 

and 

rear 

edges  of  botto*  ». 

FOOTNOTE  *.  Front/leading  is  considered  the  edge  of  support 
in  the  direction  of  the  action  of  load.  ENDFOOTNOTE. 
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Teeth  should  be  Bade  trapezoidal  cross-section  and  to 
concrete  the  entire  support. 

For  the  Bore  uniform  adjoining  of  supporting/reference 
parts  on  pipelines  to  concrete  the  upper  part  of  the 


supports 

it  is 

expedient 

to 

concr ete 

after  the 

installation 

of  the 

section 

of  tubes 

and 

victuals 

to  then 

of  the 

bearing  disks. 


In  order 

to  decrease 

the 

theraal  effect 

of 

hot  tubes 

on 

concrete. 

sections 

of 

tubes 

in 

supports 

before 

concretia 

it 

should  be 

turnaed 

asbestos 

fay 

plates  or 

cord 

by 

thickness 

to 

40  aa. 

The  wrapper  of 

tubes  by 

a 

layer  of 

asbestos 

is 

especially 

necessary 

with 

the  device 

of  support 

under  steal 

lines.  In 

supports 

under 

pi pelines 

with  the 

te  a pe  ra  t ur  e 

of  aediua 

to  100°C 

asbestos  layer 

it 

can  be 

replaced 

by 

one  layer 

of  the 

roofing 

whose 

designation/purpose  is  to  prevent  cohesion/coupling  the  walls 
of  tubes  with  concrete  of  support. 


In  a series  of  GOSSTROT  of  the  USSR  IS-OV06,  are 
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developed  single-stage  supports  by  clearance  between  the 
ground  level  and  the  top  of  crosshead  fron  0.4  to  7.8  a. 

Depending  on  size/diaensions,  design  loads  and 
constructions  of  support,  they  are  divided  into  thcee  typer 
I,  II,  III  (table  15«22)»  Coluons  and  traverses  are  aade 
in  the  standardized  plankings  of  the  cell/elenents  of 
industrial  buildings#  foundations  - on  individual  projects. 

Each  type  supports  are  divided  into  interaediate,  anchor 
interaediate  and  anchor  end. 

On  nonbuckling  soils  an  interaediate  low  support  of 


type 

I is 

fulfilled  in  the  fora 

of 

the  cross 

bar , 

pac ked 

by 

wide  side  on  ballast  pillow. 

The 

base  of 

ballast 

pill 

is 

sunk  to 

the  height/altitude  of 

a 

vegetable 

layar. 

Low  supports  of  type  I,  designed  for  their  landing  in 

swelling  soils,  are  fulfilled  in  the  fora  of  the  cross 
bar,  welded  to  two  short  struts,  that  foras  part  of 
foundation  and  perforaed  by  individual  project. 

High  supports  are  aade  either  in  the  fora  of  T-shape 
coluans  or  in  the  fora  traverse,  packed  to  coluans.  Anchor 
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poles  under  large  loads  are  fulfilled  aetallic.  The  type  of 
crossheads  and  coluans  on  artificial — satelfite-JS-OI- 06  is 

selected  depending  on  load  and  diaensions  (table 
15.23-15.25)  . 

In  a series  of  GOSSTROT  of  the  USSR  IS-Ol^gire 
developed  the  working  drawings  of  coaposite 

reinf  orced-concrete  two- level  piers  with  clearance  from  the 
mark  of  the  earth/ground  to  the  bottom  of  the  dcive/girder 

of  lower  tier  5.4;  6 and  6.6  a*  for  vertical  loads  3.5; 

5;  4 t/m o 

By  the  institute  Goskhiaproyekt  by  assignment  of 
GOSSTROY  of  the  USSR  are  developed  the  working  drawings  of 

the  high  separate  supports  for  tubing  in  two  tiers. 

Supports  are  designed  for  vertical  load  froa  5 to  40  t. 


15.  4.  Transitions  of  the  thermal  grid/networks  through 
obstructions. 


Transition  aode  in  each  specific  case  is 
local  conditions  - by  the  possibility  of  the 


deter ained 
stop  of 


DOC  * 78009418 


PAGE 

■otion  to  the  tine  of  building  and  repair  during  operation 
by  the  presence  of  underground  and  above-grade  connunication 
in  area  of  transition,  by  the  method  of  the  compensation 

for  the  thermal  elongations  of  pipelines  on  section,  by  the 
material  status  of  construction  organization,  by  architectural 
considerations  and  others- 

On  the  sections  of  underground  crossings,  the  pipeline* 
lay  in  the  impassable,  semiaccess  or  passage  channels  which 

as  a rule,  are  erected  in  a open  manner  (Pig.  15.30a). 

With  the  impossibility  of  the  production  of  the  work  in  an 
open  manner  instead  of  channels,  are  applied  shells  of 

steel  or  reinforced- concrete  tubes  by  diameter  800  an  and 
it  is  above,  which  lay  by  the  method  of  extrusion.  The 
length  of  extrusion  usually  does  not  exceed  60-80  a. 


•5*  - ;;  wr  * 


jzr' 
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table  15.24.  indices  to  1 colUaa  of  the  separate  supports 


uader  pipelines. 
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koii-i* 

2.4 

2.4 

•.4 

1.1 

1.8 

0.6 

0.1 

0.6 
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KOII -JO 
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0.6 
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Key:  (1).  Draft/draw ing  and  load  diagram.  (2)  • (lark/brand. 

(3).  Size/diaensions  in  a.  (4).  Design  loads  from  pipeline* 

and  wind  in  t/x  ; t.  (5).  Volume  of  concrete  in  a3.  (6). 

Height  of  steel  in  kg.  (7).  On. 


Page  290. 

With  pass  through  the  high  mounds  of  automobile  or 


railroads. 

the  pipelines 

lay  either 

in 

shells. 

star ked 

by 

the  method 

of  puncture 

or  extrusion 

or 

in  tunnels,  raised 

by  shield 

method  (Pig- 

15.30b).  The 

transitions 

thcough 

the 

highways  of 

local  importance  (in  certain 

cases) 

are 
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fulfilled  because  of  the  elevation  of  the  marks  of  road 
with  tubing  under  road  in  iapassable  channels  or  round 
shells  without  the  vertical  fracture  of  the  axle/axes  of 
the  tubes  of  thermal  grid/networks  (pig.  15.30c).  The 
height/altitude  of  such  passages  usually  is  within  the 
liaits  1-2  a. 

Above-grade  transition  (Pig.  15.30d),  the  representing 
vertical  U-shaped  compensator,  is  applied  in  essence  during 
the  intersection  of  iron  and  highways  with  the  pipelines, 
which  make  it  possible  to  overlap  the  flight/spans, 
sufficient  for  the  passage  of  transpqrt. 


On  both  sides  of  transition,  the  pipelines  are  fastened 


in 

fixed 

supports.  Under 

the  vertical  sections 

of  tubes. 

are 

arranged  sliding  type 

step  bearings. 

Horizontal  loads 

froa 

wind 

are  absorbed  by 

pipeline  itself 

and 

thrsugh  the 

wide 

step 

bearing  and  the 

fixed  fastening 

are 

tran  sfer red 

to 

fixed 

supports- 
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Table  15,25.  Indicators  to  1 column  of  the  separate 
supports  under  pipelines. 
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Columns 


manufactured  in  the  planking  of  the 


' if: 
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columns  of  serias  RE-01-52. 

Key:  (1).  Draf  t/draw  ing  of  columns  and  of  load  diagrams. 

(2).  Mark /brand  of  columns.  (3).  Size/dimensions  in  m.  (4) 
Number  load  diagram.  (5) . Design  loads  from  pipelines  and 
wind  in  t/m,  t.  (6).  Volume  of  concrete  in  m3.  (7). 

Height  of  steel  in  kg.  (8).  On.  (9).  Circuit. 


FOOTNOTE  >.  In  the  work  of  column  in  the  composition  of 
fixed  support.  ENDPOOTNOTE. 
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Pig.  15.31.  Passage  through  thermal  grid/networks 
pipelines;  2 - channel;  3 - gravel  layer;  4 - 

reinf orced-concrete  apron. 


t 

I 


J-  15.32.  Assemblies 

of  support  of 

U-shaped  transitions 

with  above-grade  packing;  b 

- wit  h 

underground 

packing 

pipeline;  2 - fixed 

asbestos  gasket. 

shield 

support ; 

3 - step 

bearing 
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Kith  the  laying  of  pipe  of  snail  diameter,  and  also 
in  large  flight/span,  when  the  bearing  capacity  of  pipeline 
is  insufficient,  are  applied  above-grade  transitions  on  the 
separate  high  supports  or  on  piers  (Fig.  15.30e). 

During  the  intersection  of  the  station  railway  lines  of 
pier  under  pipelines,  frequently  they  coabine  with 
footbridges.  In  separate  cases  during  the  intersection  of 
the  in  parallel  going  iron  and  highways#  proves  to  be 
advisable  the  device  of  the  combined  transition  (Fig. 

15.30f)  , through  railway  lines  - above  the  earth/ground, 
through  the  highway  - underground. 

The  construction  of  transition  by  the  heating  nains 
through  the  highways  of  local  importance  is  shown  in  Fig. 
to  15.31. 

The  asseablies  of  the  support  of  vertical  0-shaped 
transitions  are  given  in  Fig.  15.32. 
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With  intersection  of  the  water  obstacles  for  the  pass/n< 
of  thermal  grid/net  works,  as  a rule,  are  utilized  the 
highway  bridges.  Pipelines  rest  on  the  structural 
ce 11/eleme nts  of  bridge  under  transient  part  ac  pavements  or 
are  hung  to  them.  With  packing  on  the  foot  bridges,  the 
pipelines  place  under  the  flooring  of  bridge  (Pig.  15.33). 


By  VGPI  Electroheat-plan  is  developed  the  suspension 
construction  of  the  transition  across  the  river  by 
flight/span  180  m (Pig*  15*34).  On  the  transition  are  lai«l 

two  heating  mains  by  diameter  on  500  mm,  one  steam  line 

by  diameter  500  mm  and  one  condensate  piping  by  diameter 
150  mm.  Transition  consists  of  four  lift  wires  by  diameter 
every  70  am,  two  wind  cables  by  the  diameter  40  mm,  of 

two  steel  coastal  pylons,  which  rest  on  concrete 

foundations. 
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Pig«  15.  j 3.  Suspended  foot  bridge  for  thereof icated  main 

line.  1 - farm/truss  of  rigidity;  2 - pipeline;  3 - steel 
cable;  4 - Dvlon. 
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ig-  Transition  of  suspension  construction.  i - 

pylon,  2 - lift  vires;  3 - wind  cables;  4 - foundati 

of  pylon;  5 - anchor  pole  of  the  lift  vires;  6 - an 
poles  of  wind  cables;  7 - pipelines;  8 - tightener. 

Key:  (!)•  Plan/layout- 


t ion 
anchor 


Page  293. 


The  ends  of  the  carrying  and  wind  cables  are  attached  in 
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coastal  anchor  poles.  Near  anchor  poles  on  cables,  are 
provided  for  the  tighteners. 

On  the  coupler  project  of  Hosenergoproy  ekt,  State 
Institute  for  the  Planning,  Research  and  Testing  of  Steel 
Structures  and  Bridges  and  adainistrat ion  of  the 
underwater-technological  work,  it  is  constructed  and  started 
to  operation  to  1950  inverted  siphons  through  the  Noscow 


River  (rig-  15.35). 

It  has  wall 

thickness  12-16  aa. 

intensified  through 

each  3 ■ by 

heel 

rings.  Bore  of 

inverted  siphon  2.5 

a. 

In  the  niddle 

of  river,  the 

inverted  siphon  is 

sealed 

into  the  concrete 

array,  intended 

for 

its  attachaent 

f ron 

axial  displacenent. 

To  the  surface 

of 

inverted  siphon 

plotted  anticorrosive  coating. 


For  preventing  the  floating  the  inverted  siphon  is 
overloaded  by  cast  iron  semirings.  In  inverted  siphon  are 


two 

stean  lines 

by 

dianeter  on 

400 

na,  two  pipelinet 

water 

grid/network 

on 

500  an  and 

two 

condensate  piping) 

by  diameter  on  150 


On  the  project  of  TGPI  Electroheat- plan  in  Sverdlovsk 
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is  constructed  four-arch  transition  of  the  two-funnelled 
heating  system  through  river  Iset«.  Plight/span  of  each  arc 
on  37.5  n,  the  arrow/pointer  of  lift  of  approximately  8 a, 

the  diameter  of  tubes  400  mm. 

15.5.  Calculations  of  the  special  constructions  of  thermal 
grid/networks. 

Determination  of  the  stresses  in  soil  under  foundation  level 

of  supports- 

lith  the  centrally  loaded  foundation  the  medium  stress* 

in  soil  under  horizontal  bottom  ace  determined  from  the 
formula 

• “~]T  * *'9  r/«*.  (15.10) 

where  is  a sum  of  vertical  standard  loads,  including 

dead  weight  and  the  weight  of  soil,  of  t; 

P - the  area  of  foundation  level  in  m*; 

*rp  - the  calculated  resistance  of  soil  at  the  depth 


J 
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of  tjre  laying  of  foundation  level  in  t/a*. 

During  joint  action  on  the  foundation  of  vertical 
forces  and  torque/raoaent  in  one  direction  of  stress  under 

bottoa,  they  are  checked  using  the  foraula 

°:::c  = Jr  ± ita  < 1 • ■ JP'> T *'■  <IS- 1 » 

where  M..  in  tor  que/aoment  from  all  standard  loads  of  the 
relatively  neutral  axle/axis  of  bottoa,  effective  in  paralle 
to  side  a,  in  tn; 

r«  - the  aoaent  of  resistance  of  bottoa  in  the 
direction  of  the  action  of  torque/aoaent  A,«  in  a*. 


If 

P M. 

F * W. 

the 

diagraa 

of  stresses  has 

the  fora  o: 

trapezoid 

. If 

i 

diagr an/curve 

has  the 

fora  of 

triangle. 

Vhen 

P.  M. 

f " r„ 

the 

diagraa 

of  stresses  it  is 

obtained 

ambiguous.  When  the 

vertical 

anchor ing 

of  the 

taiJ 

section 

of  the 

foundation  is 

absent* 

will  be 

obser  ved 

the 

breakaway 

of  the 

part 

of  the 

bottoa 

of  base. 

Taking 

into 

account 

the  breakaway 

of  the 

part  of 

the  bottoa,  the 

greatest 

st resses 

under 

rectangular  foundation  are  equal 

to 

*"“*  " 3*  (.  --2.)  < 1 r'+  (IV  i-’> 
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or 


op 

W“**£  = Mi  < * •-,/n>  r 


(IV  13) 


where  a and  b - width  and  the  length  of  foundati 


on  in  ■). 


e - an 


eccentricity  of  load,  equai  to  M/N,  in  a; 


k - distance  from  the  center  of  gravity  of  triangular 
stress  diagram  of  up  to  the  forward  edge  of  bottoa  in  a 
(Pig.  15.36). 

Onder  the  effect  of  torque/aoaent  in  one  direction,  the 
breakaway  zone  of  bottoa  froa  the  coaplete  area  of 
foundation  is  allowed  not  more  than  33o/o. 

In  the  case  of  the  load  of  bottoa  with  torque/aoaents 
of  in  two  directions  the  edge  stresses  under  bottoa  are 

determined  froa  the  formula 

F ± r.  ±'rj"  < T/J*-  0514) 

where  Mt  is  torque/aoaent  from  design  loads  in  the 

directoioa  of  side  b in  ta; 


■e» 

* - the  aoaent  of  resistance  of  bottom  in  the 

direction  of  the  action  of  torque/moment  in 
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Pig.  15.35.  schematic  longitudinal  section  of  inverted 
siphon.  1 - reinforced-concrete  tunnel;  2 - cast  iron 

overloaded  seairings;  3 - stiffening  rib;  4 - concrete 

fixed  support;  5 - roller  bearing. 


Page  294. 


kinder 

the 

effect  of 

torgue/aonen ts  in 

two 

directions. 

the 

breakaway 

of  bottoa 

in 

each  direction 

is 

allow/assuaed 

not 

■ore 

than 

20o/o  of 

the 

complete  area 

of 

found  at  ion. 

When 

the 

size/di sens ions 

of  bottoa  are 

dictated  only 

stresses,  bottom  it  should  be  Bade  rectangular  fora,  with 
long  side  in  the  direction  of  the  action  of  torque 
capacity. 
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Inclined  bottoms  (Fig.  15.37)  are  arranged  in  fixed 
supports,  receiving  large  horizontal  loads,  and  are  intended 
for  an  increase  in  the  stability  of  supports  against 
shift/shear. 

For  calculation  are  determined  the  subs  of  ver  tical(/>M, 
and  horizontal  loads  (&•).  the  centers  of  their 

application/appendix  and  the  torque/noaents  of  these  loads  of 

the  relatively  neutral  axle/axis  of  bottom. 

The  edge  stresses,  perpendicular  to  bottom,  are 

determined  from  the  formula 

/’„  co s a 4-  //,  sin  a 

(M« = i ± 

M.!H  r 

(10.15). 

where  p«  is  a sum  of  all  vertical  loads,  including  the 

weight  of  soil  on  the  edges  of  foundation,  of  t; 

- a sum  of  all  horizontal  loads  of  t; 

m is  angle  of  the  slope  of  footing  to  horizontal  in 

deg; 
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F - the  area  of  sloped  bottoa  F * ab  in  a2; 

Ma  “ * sua  of  the  aonents  of  all  forces  relative  to 

neutral  axle/axis  of  bottoa  (point  0)  ta; 

“•  - a aonent  of  resistance  of  bottoa  in  the 

direction  of  torque/aoaent  ■'<•<  in  a3. 

For  the  rectangular  bottoa 

(1  > lt>) 

where  a and  b are  length  and  the  width  of  inclined  bottom 

1,1  Ma 

where  a and  n are  distances  fron  the  neutral  axle/axis  of 

bottoa  to  the  force  lines  M*  and  p» 

With  the  considerable  slope/ inclinations  of  bottoa  (a  > 
30°),  the  greatest  edge  stresses  nust  not  exceed 

stresses  (Pig.  15.38),  specific  by  the  foraula 

a„  - (O; + Y*>  TIM*>  (,'**l7» 

where 

i H->in«y. .+•»«■*  f (i.j. is) 

" l -i-  sin  q> 

where 

sine  j 

C-*+ 
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Fig.  15.36.  Different  forms  of  stress  diagrams  under 
foundation  level. 


Key:  (1).  with. 


Fig.  15.37.  Diagram  for  determination  of  stresses  under 
sloped  foundation  level. 


Fig.  15.38.  Circuit  of  passive  resistance  of  soil  before 
inclined  wall. 
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h - the 
the  stresses. 


sinking  of  the  point  at  which  are 
in  a; 


0 - the  angle  of  the  internal  friction  of 

deg; 

a - the  angle  of  the  slope  of  bottom  the 

in  deg; 

9'  - the  angle  of  friction  from  the  contact 
soil  and  bottoa  in  deg; 


determined 


soil  in 


hori2ontal 


between 


e 


2.72 
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Page  29  5. 

Value  is  numerically  equal  to  the  coefficient  of 

the  friction  of  the  aaterial  of  bottoa  on  base. 

With  large  single-valued  horizontal  loads  aost  stressed 
works  base  under  the  forward  section  of  the  bottoa. 
Therefore  of  foundations  with  inclined  bottoa  for  decrease 
in  its  sinking  the  tail  section  of  the  bottom  in  certain 

cases  it  is  expedient  to  perfora  horizontal  (Pig.  15.39). 

The  stresses  in  the  base  of  such  foundations  can  be 
deterained  analogous  with  stresses  under  foundations  with 
inclined  bottoa. 

As  the  conditional  plane  of  an  entire  bottoa,  is 

accepted  the  plane  of  the  bottoa  of  the  inclined  forward 
section  of  the  foundation,  while  as  length  a,  is  accepted 

the  projection  of  the  extreae  points  of  bottoa  on  the 
conditional  plane  of  bottoa  AB. 

The  stresses  in  soil  under  foundation  level  with  teeth 
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(Pig.  15.40),  in  pregnated  by  vertical  and  horizontal  forces, 
are  checked  using  the  conaon/geoera 1/total  foraula 

az:c  " -y-  ± < i ..*/?rp  t/m\ 

where  p* ' is  a sub  of  all  Vertical  loads  of  t; 

P - the  area  of  foundation  level  in  a2; 

A*.  - the  sum  of  the  moaents  of  all  forces  relative 
to  neutral  axle/axis  of  direction  a^ftm; 

Wm  i*  a moment  of  resistance  of  bottom  in  the 
direction  of  tor gue/aoaent  Ma  in  m2; 

*n>  - the  calculated  resistance  of  soil  at  the  depth 
of  tire  laying  of  foundation  level  in  t/m2. 

The  moment  of  all  forces  in  direction  a is  equal  to 

**•  ” H»  h + E , + £.  ntt  tm, 

where  Ej  and  E2  are  resultants  of  the  resistance  of  son 
before  teeth  in  t; 

a,  and  a2  - distance  froa  the  resultants  to  E,  and 
m; 


E2  of  bottoa  in 
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h - distance  from  bottom  to  horizontal  load  in  m. 

From  the  equation  of  the  equilibrium 

= T -f  E, 

it  is  determines 

is  holding  for*,*,  of 

+ fi  = //,  — T, 

where  T = Pf  is  holding  force  of  friction  p to  bottom; 
f - the  coefficient  of  the  friction  of  bottom  in 

base. 

With  sufficient  accuracy/precision  it  is  possible  to 
accept 


' m%  ■■ 


2 


Calculation  of  foundations  for  stability  to  slip. 


The 


calculation  of  foundations  for  stability  to  slip  is 
on  design  loads;  in  this  case  the  load  factor  to 


produced 
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the  value  of  the  holding  load  is  accepted  less  than  unity 


For  foundations  with  flat/plane  horizontal  bottom  without 
taking  into  account  of  the  side  and  frontal  resistance  of 
soil,  the  stability  to  shift/shear  is  provided  with 

H>  C T-  (15.1(1) 

"here  H„  is  the  shifting  calculated  horizontal  load  in  t; 

Pp  - the  sum  of  all  vertical  design  loads  t; 
f - the  coefficient  of  the  friction  of  concrete  in 

base. 


For  the  constructions  of  supports  with  wide  transverse 
wall  and  teeth  under  bottoa  (Fig.  15.41)  the  stability  to 
shift/shear  is  checked  using  the  formula 

It,  < T + Tt  + (£„  - £ ) + V {Eut  (15.  M) 

where  £,  and  e,  - the  resulting  calculated  of  ths  passive 
and  active  pressure  of  soil  on  wall  in  t; 

cs  and  - the  resulting  calculated  of  passive  and 

active  pressure  on  tooth  in  t; 

J^p  t 

91  - calculated  holding  force  of  friction  on  bottom 


- — j — — 
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PAGE 


<?57 


T«  ~ the  confining  force  of  side  friction  in  t: 


Pp  • a sun  of  ali  vertical  fo 


rces  t. 
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The  values,  entering  the  fotauia  (15.20),  are  detemind 
froB  the  given  belov  form  las: 

r«  =■  V A*  a t(f  (f>  M,  r; 

r Y*A* 

*•  ^ — M»  r; 

r Y»A* 

Em  " r; 


*•*  r; 


?; i+ts 


• A,  A r; 

?!  “ Mt  t!m\ 

*•  ~ ( °»  + Y*,)  Mt  r/M*; 

9l“aiAln  T /•*'*; 

?!“(",  + YAj)  V.  r/*»; 

*.-V  J. 

-A  j. 

where  7 - a calculated  specific  weight  of  soil  in  t/a*; 


♦ - a calculated  angle  of  internal  friction  in 


deg; 


b - width  of  foundation  in  m; 


b - a sinking  of  botton  in  n; 

h3  - a height/altitude  of  tooth  in  n; 

#*  - nocnal  stress  under  botton  at  the  point  before 
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the  tooth  in  t/m*. 

For  foundations  with  one  tooth,  arrange/located  in  the 
■iddle  of  the  bottom 


Pp 

ab 


M I (£«,  — =“  *(-^“  + V)* 


where  Pp  is  a sura  of  all  calculated  vertical  forces, 
including  the  weight  of  soil; 

a and  b - the  side  of  foundation  level. 


For  rectangular  foundations  with  two  teeth,  symmetrically 

arrange/located  relative  to  the  middle  of  bottom, 

2 (£»j - £*») * 2*»  (~£"  + ~^2~)  x 

X(M.-Mt).  (15.22) 

The  small  distance  among  teeth,  and  also  distance  from 

the  first  tooth  to  the  forward  edge  of  bottom  is 

recommended  to  accept  not  less  than  the  height/altitude  h,. 

In  foundations  with  two  teeth,  front/leading  tooth 
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absorbs  the  load,  greater  than  rear.  Since  the  resistivity 
of  soil  before  teeth  to  the  action  of  horizontal  loads 
depends  on  vertical  stresses  under  bottoa,  distribution  of 
horizontal  loads  between  two  teeth  in  practice  is  accepted 
to  proration  of  stresses,  i.e. , 


JL 

£. 


where  E4  anj  e2  - load  on  the  first  and  second  teeth  in 
t; 


*t  and  #2  - stress  under  bottoa  respectively  at  the 

points  before  the  first  and  second  teeth  in  t/n*. 


The  stabilit  y 
botton  to  slip  is 


of  foundations 

determined  from 

h < COia  p* sln  a 
9 cm  a — / sin  a 


with 

the 


flat/plane  inclined 
fornule 

(15.23) 


Por  an  increase  in  the  stability  of  foundations  with 
flat/plane  bottoa  to  the  action  of  horizontal  loads  botton 
it  should  be  frosted.  Ie  this  case  the  coefficient  of 
friction  in  bottoa  can  be  accepted  equal  to: 

/-»«? . 

vhere  e - a calculated  angle  of  the  internal  friction  of 


ass 
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the  soil  of  base. 

Stability  analysis  of  shield  supports. 

Kith  packing  in  impassable  channels,  horizontal  axial 
load  from  the  pipelines  through  the  shield  support  is 
transferred  to  walls  or  walls  and  the  bottom  of  channels. 
Reinf orced-concret e panel  in  this  case  is  designed,  as  the 
plate/slab,  free  along  t.wo  or  three  sides,  and  the  walls 
of  channels  are  checked  against  warping. 


' 
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Fig.  15.4  1.  Pattern  of  work  of  foundation  with  one  tooth. 


Page  297. 

The  section  of  channel  fron  support  to  the  first 
rotation  is  checked  against  stability  to  axial  shift/shear 

with  respect  to  the  fornnla 

H,  < + Pp)  + yL.M,  (-'A  + 1)1  if  M.  (15.24) 

where  h is  an  average  sinking  of  the  top  of  channel  on 
section  l-  in  n; 

b - the  conplete  width  of  unicellular  or  nult icellular 
channel  in  n; 
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l - the  haight/altitude  of  channel  in  a; 

* calculated  dead  Weight  1 lin.  ■-  of  channel  in 
t; 


f - the  coefficient  of  the  friction  of  canal  surface 
against  soil; 

7 is  a calculated  specific  weight  of  soil  in  t/a»; 

^ - the  length  of  channel  in  ■; 

*p~is  total  calculated  axial  load  in  r 

*,«»*•  ^5*  ~ -J-). 

Poraula  15.24  is  derived  froa  the  condition  of  the 
appearance  of  the  confining  forces  of  rheniua  for  entire 
periaeter  of  channel  with  the  averaged  coefficient  of  the 
friction  of  the  aaterial  of  channel  against  the  ground. 

The  Permissible  axial  load  on  1 lin-  a.  of  channel 
with  the  thickness  of  bottoa,  walls  and  overlaps  on  100 
it  is  possible  to  deteraine  by  the  curve/graph  of  Pig. 
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15.42  # constructad  according  to  foraula  (15.24). 

During  the  calculation  of  the  shield  supports,  which  ! 

transait  horizontal  load  froa  tubes  on  the  vertical  plane  j 

of  ground,  they  use  several  aethods. 

According  to  the  first  aethod  the  bearing  capacity  of 

support  is  daterained  froa  the  foraula 

fi  (15.25) 

where  F—m  is  the  area  of  shield  support,  which  coaes 
into  contact  with  soil,  in  a2; 

- the  calculated  resistance  of  soil  at  the  depth 
of  the  laying  of  the  axle/axis  of  tube  in  t/n*. 

According  to  the  second  aethod  horizontal  strass  before 
the  shield  support  define  as  for  the  foundation  with 
tertical  bottoa,  eccentrically  iapregnated  by  horizontal 
force. 


where  e is  an  eccentricity  of  the  application/appe&dix  of 
horizontal  force  in  a; 
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H - a aomant  of  resistance  of  the  vertical  "bottom" 
of  panel  in  m*. 

The  ordinates  of  stress  diagram,  determined  by  formula 
(15.26),  ®ust  not  exceed  a difference  in  the  ordinates  of 
the  diagraa/curves  of  the  passive  and  active  pressure  of 
the  soil  of  those  who  were  constructed  according  to 
calculated  characteristics. 

The  supports,  designed  using  the  second  aethod,  have 
considerable  resarve  in  view  of  the  incoaplete  use  of  a 
bearing  capacity  of  soil  on  the  height/altitude  of  panel. 

As  the  basis  of  the  third  method  of  calculation  is 


placed 

the 

condi tion 

that  the  volume 

of 

stress 

dia  gram 

before 

the 

support  on 

height/altitude 

from 

the 

top  of 

support 

to 

any  point 

C exceed  the 

volume 

of 

the 

diagraa/cu rve  of  the  passive  pressure*  obtained  at 
height/altitude  from  the  earth's  surface  to  the  same  point 
(7ig.  15.43). 
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Fig.  15.42.  Graph  for  value  deter nination  of  resistance  to 
longitudinal  shift/shear  1 lin.  a.  of  channel.  1 - for  b 

- 1.1  a;  L = 0.7  a;  2 - for  b * 1.5  ■;  L = 0.9  a; 

3 - for  b = 2.2  a;  L 1 a;  4 - for  b = 2.  6 a ; L 

* 1.3  a;  I*  - the  sinking  of  overlap;  H is  the  standard 

shear  strength  1 lin.  a.  of  channel. 

Key:  (1).  Kt. 


ncr- 
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Fig.  15.43.  Circuits  on  the  calculation  of  stability  of 

shield  supports. 

K®y:  (1)  . diagtaa. 

Page  298. 

According  ta  the  third  Method  the  stability  analysis 
conducted  in  the  following  order: 

by  fornula  (15.26)  it.  is  constructed  the  diagran  of 
stresses  • before  the  panel  (diagran/cur  ve  1).  which.  as 
rule.  takes  the  form  of  rectangle  or  trapezoid; 

it  is  constructed  the  diagr an/curve  of  the  total 

pressure  of  wall  in  the  width  of  support  b and  bi  by 
aeans  of  the  Multiplication  of  ordinates  by  the  width 

of  wall  (diagran/curve  2)  ; 

it  is  constructed  the  diagran/curve  of  a difference  in 

the  passive  and  active  pressure  (diagran/curve  3)  by  the 
fornula 

TM*-,  . 
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it  is  constructed  the  diagr  an/curve  of  total  pressure 
by  means  of  the  au  It  iplication  of  ordinates  V*  by  bj  and 
b (diagram/curve  4)  ; 

on  iiagram/curves  2 and  4,  are  constructed  the  curves 
diagraa/curve  5 and  6.  Any  arbitrary  ordinate  -4* 
diagrara/cu rves  S,  arranged/located  at  point  C‘  at  depth  h 
from  the  earth's  surface,  is  defined  as  area  of  the  part 
of  diagraa/curve  2,  of  the  arranged/located  above  point  C. 

Analogously  from  diagraa/curve  4 is  determined  any 
ordinate  B » (diagraa/cUrve  6). 

Stability  to  the  bulging  of  soil  before  the  panel  with 
respect  to  an  entire  height/altitude  will  be  provided,  if 
curve  diagr an/curves  5 completely  render/shows  inside  curved 
diagraa/curve  6,  i.e.r  when  at  any  point  at  depth  h is 
provided  the  condition 

Stability  analysis  of  the  "rocking"  foundations. 
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The  calculation  of  supports  under  pipelines  according 
the  type  of  the  "rocking"  foundations  taking  into  account 
the  passive  resistance  of  soil  consists  in  the  determinate 

the  displacement  of  face  side  under  the  action  of 
horizontal  force. 

The  amounts  of  the  greatest  displacement  of  face  side 
of  supports  are  determined  froe  the  foreula 


A =•••  — CM  . 

C,bh‘ 

O-va?) 

where 

A 

is  displacement  of 

upper  fulcrum 

into  cm 

should 

be 

allow/assumed  not 

more  than 

2 

cm)  (Fig. 

L 

- 

the  overall  height 

°f  Panel 

in 

cm; 

h 

- 

the  sinking  of  panel  in  cm; 

b 

is 

width  of  panel  in 

cm; 

H 

- 

the  horizontal  load 

• applied 

at 

the  peak 

panel. 

in 

kg; 

c*  - the  coapliance  coefficient  of  soil  at  depth  2 f*i 
of  surface  in  kg/cm*. 
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Coapliance  coefficient  C2  can  fce  accepted: 


1.5-2  - 

foe 

the 

loaay 

and  sandy  loaa  soils  of  average. 

density,  and 

also 

for 

the 

aixtures  of  huaus,  sand  and 

gravel  with 

7 * 

1.5 

t/a3; 

0.5-0.75  - for  the  irrigated  loaay  and  sandy  loan  soil 

with  7 * 1.8  t/a3; 

2-3  - for  aoist  dense  clay  with  7 = 1.6  t/a3; 

4-5  - for  very  dense  clay  with  7 = 1.8  t/a3; 

2-3  - for  dry  loess  deposits  with  7 = 1.6  t/a3; 

1-1.55  - for  wet  pure/clean  light/lung  sand  with  7 = 

2 t/a3; 

- for  gravelly  gravel  with  water  with  7 = 

t/a3.  With  the  width  of  panel,  which  exceeds  1.5-2 

tiaes  its  sinking,  the  foraula  gives  soaewhat  understated 
aaounts  of  displaceaent. 


DOC  * 78009*18 


PAGE  -5*" 

97^ 


Stresses  in  soil  before  the  panel  at  depth  y froa  the 

earth's  surface  are  determined  froa  the  foraula 

«*  - ~wSr ~ v)  k9/c>*  ^ ^ ^ ^ 

where  y is  a distance  from  the  Point  at  which  are 

determined  the  stresses,  of  up  to  the  earth's  surface. 

Por  decrease  in  the  value  of  "vibration"  foundation 

areas  under  supports  should  be  broken  away  in  the  fora  of 

narrow  slots  across  the  axle/axis  of  route,  back  filling 


is  good  to  pack,  and 

the 

upper 

third 

of  supports  to 

charge  by  the  aixture 

of 

loca  1 

soil 

with  ballast. 

Last/latter  measure 

in 

soft 

ground 

aakes  it  possible 

reduce  the  value  of  "vibration"  to  50o/o. 

The  given  formulas  for  determination  A and  a are 
derived  froa  the  condition  of  the  rotation  of  the  vertical 
panel  of  support  around  their  lover  bound. 


Therefore  they  can  be  applied  only  with  observance  of 
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the  condition 


P> 


m2L  -A) 
/A 


(IS  29) 


where  P - vertical  load  on  support  in  kg; 


H 

the 

horizontal 

load,  applied  at  Peak,  in 

kg: 

L 

is 

an 

overall 

height  of  panel  in  cn; 

h 

- 

the 

sinking 

of 

panel  in  cn; 

f 

bottom 

of 

the  coefficient 

panel  in  base 

of  friction  on  the  contaz 

plate,  and  in  the  absence 

t of  the 

its  - 

in  soil. 


Pig. 


15.44..  Circuit  on  the 


calculation  of  •♦rocking* 


foundation 
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Page  299. 


Section  IV 


Pu aping  and  preheating  installations. 


theraal  point/iteas. 


Chapter  16 


gown  QOAitirt  or  Rutor  nn  0, 

mitbobks. 


■lfBB  THBBHAL 


16.1. 


st.0d.ca  c.„ic.,.ot.  toe  th.  ,outt,  of 


aakeup  eater. 


Depending  on  the  tjpe  of 


••tBr- heating  egnipaeat. 


source 
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of  heat,  calculated  teaperature  of  network  water  and  adopted 
systea*  aakeup  water  according  to  its  basic  indices  aust 
co ores pond  to  the  reguireaents*  given  in  £able  16.1* 

Makeup  water  for  the  open  systeas*  fnrtheraore,  it  aust 

satisfy  the  reguireaents  of  GOST  2814-54. 

Digressions  froa  the  Gost  on  the  content  of  iron  to 
0*7-08  ag/1  and  transparency  to  20  ca  on  type  are 
allow/assuaed  according  to  agreeaent  with  the  local 
organ/controls  of  state  sanitary  supervision  in  the  following 
cases: 

a)  in  the  period  of  the  iacoaplete  aastery/adoption  of  the 

installations  of  hot  water  supply  - by  period  to  1-2 
aonths;  b)  in  the  period  of  the  start  of  heating  systeas 

- by  period  to  7 days;  c)  into  period  it  is  flood. 

Use  for  the  additional  feeding  of  the  open  systeas  of 
water  froa  the  systea  of  reverse  technical  water  s apply 

with  cooling  towers  or  cooling  ponds  is  qot  allow/assuaed. 

e 

•able  16.1  shows  the  nora  of  conditional  calciua 
sulfate  rigidity*  since  the  value  of  aasiaua  rigidity*  up 


I 

I 

i 
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to  which  is  eliminated  precipitation  fcoa  water  CaS04#  it 
depends  on  the  concrete/specific/actual  salt  coaposition  of 
initial  water,  methods  of  its  treataent  aqd  value  of 
solubility  product  CaS04  at  the  assigned/ptescribed  preheating 
teaperature;  it  is  determined  in  each  individual  case  by 
calculation. 
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Table  16. 1.  Standard  requirements  for  tbe  quality  of  aakeup 

eater  depea  ding  oa  tbe  tea  per  a tare  of  the  aeteork  eater 


ririi  yciwm*t  eta  ••norptAHUi  I 7)  f1p«  n<.irp<»«TcM»  c n- 

KuT.loa  P TyMNMMN  Tp)0h»MH 

^ (l  ) npM  TcMucparypc  ctTevi  •«.!«  a #C 


Nil.  The  aora  of  carboaate  hardaeae  for  the  later  aedlate 

values  of  tbe  calculated  teaperature  of  network  water  froa 
100  to  150®c  o is  liaited  by  interpolation. 


Key:(1).  Designation  of  indices.  (2).  During  the  installation 

of  steel  hot- waters  boiler.  (3).  During  the  installation  of 

preheaters  with  brass  tubes.  (4).  at  the  teaperature  * of 

aeteork  water  in  °C.  (5).  to.  (6).  Dissolved  orygen  in 

mg-equiv/liter.  , . 

ag/1.  (7).  Carbonate  hardness  in  ^ (8).  Total 

hardness  during  use  for  the  additional  feeding  of  water  of 

mg-equiv/liter. 

the  oontinnous  blasting  of  boilers  ••  in  ^ if  ~ (9) . 

PE  'value.  (10).  suspended  aatter  ip  ag/1.  (11).  Conditional 

mg-equiv/liter. 

selfate-calciua  rigidity  in  . 1"  (12).  It  is  not 

I 

I 

I 

I 

I 
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■ore  the  value  with  which  is  possible  the  precipitation 
f *oa  water  CaSO* . 


FOOT mote  * The  nor a of  oxygen  0.05  ag/1  is  accepted  in 
the  ppen  systeas,  and  0.1  ag/1  - with  closed. 

**  The  nora  of  carbonate  hardness  of  aore  than  0.7  ag- 

f 

e/liter  is  allow/assuaed  to  apply  in  the  oxidizability  of 
water  of  aore  than  6 ag/1  0,. 

***  The  lower  liait  of  the  nora  of  the  carbonate  hardness 

mg-equiv/liter  . 

of  0*4  ^ is  accepted  for  gas-oil  hot- waters  boiler# 

mg-equiv/liter 

aa,d  apper  0.5  yj  for  hot-waters  boiler  on  solid 

fuel. 

****  In  the  open  systea  the  use  for  the  additional  feeding 
of  water  of  the  continuous  blasting  of  boilers  is  not 

permitted#  and  pH  value  of  aakenp  water  aust  not  exceed 
8»5.  ENDFGOTMOTE' 


Page  300* 
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She  stability  of  water  on  CaS04  can  be  tested 
according  to  tbs  equation 

(Ca,+i  [soj-]  /f,  - np  CaS04  , (16. 1) 

■boro  and  [so;~i  are  tbe  aaxiaally  permissible  ion 

concentration  of  calciun  and  sulfate- ion  into  g-ion  in  1 1;  tn 

is  an  activity  coefficient  of  bivalent  ions;  PB  CaS04  - 
solubility  product  CaS04  into  g-ion  in  1 1. 


Activity  coefficient  is  dfteraiaed  fron  the  formula 

!«/  *-  — 0,52»  — . (10.  J) 

1 + I P 

■here  Z is  a vnlooco  of  ions  j<  - ionic  force  of 
solution • 


for  the  bivalent  ions 


/ p 

i + »V 


(Hi  3) 


Vhe  ionic  force  of  solntico  p is  efaal  to  the 
half-sun  of  the  products  (in  g-ion/1)  of  all  ion 
concentrations  bf  tbe  square  of  tboir  valences: 

10- * [£  AZ'+lEZ]],  (16,1) 

■here  x.i  - a nan  of  all  bivalent  ioa  concentrations  of 
g-  ion/1; 


■aae. 


and  Zt 


x 6 - ‘ the 


aonovalent  ions;  Z 


valence. 
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The  value  of  solubility  product  CaS04  is  accepted 
according  to  Table  16.2. 

Jn  accordance  with  the  coaposition  of  initial  water,  is 
produced  the  calculation  regarding  the  aaxiaua  peraissible 
value  of  sulfate-ion  (conditional  sulfate-calciun  rigidity)  in 
network  water. 

I 

i 

Por  the  conversion  of  the  obtained  as  a result  of 
/ ......  ..... 

calculation  value  of  the  sazisus  peraissible  concentration  of 

.Irmas' 

sulfate-ion  in  sulfate-calciun  rigidity  in  ag-  ^e/liter,  the 
obtained  value  is  nultiplied  by  2*10*  (where  2 - the 
valence  of  sulfate-ion)  • 

Kxaaple  1.  To  deter  sine  the  Uniting  value  of 
conditional  sulfate-calciun  rigidity  (aazinun  peraissible  value 
of  sulfate-ion)  for  the  water*  heated  to  150°C  and  which 
has  the  initial  coaposition,  given  in  Table  16.3. 


the  ion 
<16.  4J. 


force  of  solution  will  conprise  by  foraula 


. . J.  I0-*  U2.U  + 0.»  + 0.MI  r + to.*  + *.<  -f  O.M)  I'l  - O.OIOO 


Activity  oneffieient  of  bivalent  Iona  according  to 
foraula  (16.3) 
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which  exceeds  the  contest  so*-  in  initial  water.  Consequently, 
the  work  of  network  at  temperature  of  15Q°C  will  be 
conpletely  reliable. 

Sxanple  2.  To  deter  nine  aaxinallj  allowable  values  of 
sulfate-ion  for  nakeup  water  at  the  preheating  of  network 
water  to  120°  and  160°C.  The  coaposition  of  water  is  given 
iq  Table  16.4. 
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p*°* 


Ionic  fore*  of.  eolation  by  foraela  (H.4). 

► - y 10“ *1(3,10+  1 0/+2.3*)_-+|l«  +4.1.!  + 

+ 3.36)  1*|-  0.OI06. 

the  activity  coefficient  of  bivalent  ions  agree  to 


foraula  (16.3) 


whence 


i + V 6,ojvo 


. — - o.:;6—  1,701, 
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table  16-2.  solubility  product  caS04  depending  on  the 
calculated  t«aparatur«  of  network  water. 

? I i T i ; 


osm i 

9 V 

100 

120 

160 

yr. 

np  c-sc. 

J^C  ' • t UOKa  « A 

11. 1 lo-* 

7 6 10 

3.7 

•■.a;  in-* 

o.:»  i* 

Key:  (1).  Teaperature  of  network  water  in  ®c.  (2).  in 

g- ion/1. 


Table  li.  3.  Data  of  the  aaalyela  of  water. 


IIjHW  .•!«•  0111  lit 

tzr 

K •sucuTpauMt 

n loi 

■* 

&-*■*  1 

c,*+ 

i/i.i 

5, ‘>6 

j.jj  i>. 

"«J+ 

19.3 

1.51) 

0.J  1C-3 

Nj  + 

0.3 

0.1  M-3 

•ICO,- 

• 3J9.5 

• 

6.1 

5.  l-lfi 

soj- 

60.8 

1,27 

0,04  10 

Cl“ 

8 

0.23 

0,23  10 

( M 

Mir1 

CyMMa  {(<«••• 

S2S.7 

la.tM 

• K*ys  Hi*  Designation  of  indices.  (2).  Concentration  »•  (3). 

/Mr  .... 

•9/1*  C1*}  • kg— e/liter.  (5).  g-ion/1.  (6).  Sun  of  ions. 

Page  301. 

Solubility  product  CaS04  for  the  teaperature  of  network 
water  -120®C  according  to  Table  16.2  will  coaprise  3.7*10 
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Biaiting  value  of  sulfate-ion  froa  aquation  (16.1) 

[SOM 3.7  ,0-3  SoL. 

1 1 .1.1  II)-'  ■ il.Sul*  _ . 

C*-^  , , ('i'l 

MAK  3.7  lu’  2 Id—1  — 7.4  M.'-tKI/A. 

Kay:  (1).  g- ion/1.  (2).  W/'fh  P)  • sf-s/litor- 


Solubility  product  CaS04  for  the  teaparature  of  network 
water  160°C  on  Table  16.2  will  coapose  0.93«10“*  g-ion/1 
and  the  Halting  value  of  sulfate-ion  froa  equation  16.1. 

I s°4  I - -r— -rr1-  - O.fc)  id-3  ,.Ugm:a. 

1 K x 3.10  lo“"  ‘ • O.  iwH  _ 

co  , , 

M4N  0.M3  10 ~3  2 l/«  |,*6  I. 

Key:  (1).  g-ioe/1.  (2).  or.  (3)  • ag-e/liter. 

In  the  work  of  network  at  thq  teaperature  of  network 
waters  160°C  liaiting  value  of  sulfate- ion  in  water  was 
obtained  its  below  value  in  initial  water  (5.16  ag-a/liter); 
therefore  water  will  be  unstable  at  this  teaperature  and 
will  separate  out  sulfate-calciua  salts  on  equipaent  and  the 
conduit/aani folds  of  heating  systea.  At  the  teaperature  of 
network  water  120®C,  aaxiaally  peraissible  value  of 
sulfate-ion  there  will  be  7.4  ag-^li/liter,  i.e.,  considerably 

Of UMS- 

its  higher  than  value  in  initial  water  (5.16  ag-a/liter), 
and  sulfa te-caiciua  salts  separate  out  will  not  be. 
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16.2.  Quantity  of  aakeup  water  and  the  productivity  of 
water  treatment. 

A quantity  of  aakeup  water  aust  strictly  correspond  to 


value 

of 

leakage 

and 

to  a quantity  of  water*  selected 

the 

open 

systeas 

of 

hot  water  supply. 

The  hourly  aean  value  of  leakaqe  for  year  according  to 
"technical  operation  instructions  of  electrical  stations  and 
networks"  is  accepted  equal  to  0.2 5o/o  of  the  voluae  of 
water  in  the  conduit/aanifolds  of  theraal  networks  and  the 
directly  connected  to  then  local  systeas  of  buildings. 

The  calculated  value  (nora)  of  additional  feeding  c<l  la 
■*/h , taking  into  account  possible  fluctuations  of  leakage 
daring  one  year  depending  on  regiae  of  operatihg  conditions 
of  systea*  it  is  accepted  equal  to  0. 5o/e  of  the  voluae 
of  water  in  the  conduit/aanifolds  of  theraal  networks  and 
directly  connected  up  then  local  systeas  of  buildings. 

c • *i 

■he  voluae  of  water  in  the  copduit/aaaifolds  of  theraal 
networks  is  deter ained  according  to  coapouqd  specification  to 
tubes  depending  on  and  the  extent  and  dianeter. 
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the 

specific 

voluae 

of 

water 

in  conduit/aanifolds 

depending 

on  diaaecer  is 

given  in 

Table 

16.5. 

the 

specific 

voluae 

of 

water 

in  the 

local  heating 

systems  and  ventilation 

of 

the  connected 

buildings  is 

accepted 

according 

to  Table 

16.6. 

the 

specific 

voluae 

of 

water 

in  the 

/ 

local  systeas 

of 

hot  water 

supply 

takes 

as 

egual 

to  t ■» 

on  1 gcal/h 

of 

the  neutral  calculated  t heraal  load  of  hot  water  supply. 

Xn  the  absence  of  precise  infer  nation  about  the  type 
of  heating  instruments,  is  allow/assuned  tentatively  to 
accept  the  specific  voluee  of  water  in  local  systens  of 
the  heating  of  buildings  according  to  entire  object  on  1 
gcal/h  of  the  total  calculated  hourly  consuaption  of  the 
heat:  for  residential  areas  30  a*,  for  industrial 

emterprises  15  a*. 

taking  into  account  the  specific  voluae  of  water’  in 
the  conduit/aanif olds  of  theraal  networks  and  preheating 
installations  the  total  voluae  of  water  in  systen  it  is 
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allowed  tentatively  to  accept  upon  1 gcal/h  of  total 
calculated  heat  consuaption:  for  residential  areas  45-50  a3; 

for  industrial  enterprises  25-35  a3  with  the  refine aent  of 
the  obtained  values  at  the  subsequent  stages  of  planning. 
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table  16*  4.  Data  of  the  analysis  of  eater. 


~ — zn — 

tlaMML-N  i i.rie 

Rok4i4r«  ie2 

1 

C $)**•*  -"*  • i%y 

C»J+ 

UM 

6.2 

3. 1't  lu  * 

V 

2u 

2.11 

->3 

1.07  1 a 

s.+ 

i«*: 

4 ,#>■*» 

- 3 

4 ,t>»  I*; 

-3 

HCO. 

1.12 

4,12  JO 

S<-4 

216.5 

5.16 

■J.5H  III-3 

c- 

III 

3.16 

3,36  IS'3 

(w) 

3 

CfH  11  M M«‘l 

875.5 

25.61 

!*.<*  10 

Key:  (1) . Desigaatioa  of  laAicw.  (2).  Cotceatratioas  ». 

, 

(3).  ag/1.  (4).  ag-e/liter.  (6).  g-ion/1.  (6).  Sua  of  loaa. 


Table  16.5.  The  specific  eoluae  of  eater  in  a*/ka  depending 
oq  the  diaaotor  of  tabes* 


. u) 

jliiaMtffp 

W“  oyeA 

a mm 

O) 

Oftht  M a<t  im 
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CK 

no  iii 

4i*  a ii 

25 

0.6 

VO 
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40 

1.3 

tfrl 

170 

90 

1,4 

5t«J 

AO 

100 

t 

•»«) 

300 

125 

12 

7ou 

150 

16 

M) 

2<1Q 

34 

•00 

Ho 

250 

53 

(<•4. 

7*5 

300 

» 

IIUU 

•.*47 

390 

101 

1200 

1120 

Key:  (1).  Oleaster  of  tabs  la  aa*  (2)*  foluae  of  eater 

iq  a*/ka* 


Table  is  16*6  specific  eolnaes  of  eater  in  the  local 


} 

I 
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9*1 

heating  systems  and  ventilation  in  a*  ?n  1 ' 9cal/h  of 

calculated  thecnal  load* 


(') 

T mh  Mar  pi  saTw.ttMui  npsOopi  a 

f £ ) npMMSTi iA  nrpi'it  u 

L . vtwiir;>*r>p  a sic  ?#»•*/< 

CMC  T l* MC  M *C. 

M'70 

i».  ;o 

Tyryiiuue  cmkiis  paAHaropu  mnoa 

• 1 JMMJI,  

a 

Pi.iw.iMpu  w.i,ioii  cuKorrw  II  n M 

y)  -s 

16 

PrOpiKTuv  rp>6ia  usu  aoHacaropu  ^ 

II  1 M»  .111  CO  iM.YliHk.  M*t  MR  Tpyo  (U 

) Id 

11 

SO 

ll.iacTMMMarue  aaAopM^cpw  . 

d.ft 

Key:  (1).  Type  of  heaters.  (A).  Acceptances  the  teaperature 

differential  in  local  systen  in  °C.  (3) . Cast  iron 

large*capacity  radiators  of  types  "Gaaaa”,  "Pol'za".  (4)  . 
Radiators  of  low  capacitance/capacity  H and  a.  (S).  Pinned 
tubes  or  convectors.  (6).  Panels  with  coils  froa  tubes. 

(7).  Lamellar  heaters. 


Page  302. 

• quantity  of  aakeup  water  for  hot  water  supply 
deteraines  according  to  calculated  beat  consuaption  for 
hourly  aean 

a«P  _ mJ/h  d«  »» 

MP.I  4 4 

iiiUXXiaUiu  iluul’xy 

• - Om*uc  o . . 

0,-.“  - - — . ra3/h  <,66) 

•f  — U.I 

where  and  - with  respect 

hy  hourly  aean  calculated  heat  ooaeueptlea  fee  the  days  of 
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I 

* 

the  greatest  water  consumption  and  the  aaxiaua  hourly 
consuaption  of  heat  for  hot  water  supply,  deternined  in 
Chapter  7;  <p  is  the  calculated  teaperature  of  the 
take/aelectad  from  theraal  network  water,  taken  egual  to 
60°C  (in  the  absence  of  the  special  reguireaents)  .'f  ....  t. 
the  calculated  teaperature  of  the  cold  water,  which  eaters 
the  heat  source  and  taken  egual  to  5°C  (in  the  absence  of 
the  special  reguireaents) . 


the  productivity  of  water  treataent  for  the  treataent 
of  aakeup  water  c„  ia  n3/h  is  accepted: 


for 

the 

additional  feeding  of 

the 

closed  syste 

G.  = GZ  rnjh. 

Por 

the 

additional  feeding  of 

the 

open  systeas 

separate 

conduit/aanif olds  of  hot 

water 

supply: 

a)  during  the  installation  of  lpcal  or  central 
tank- storage  battecy/scesaslsters  os  treated  water 

o.  - G?.  + Gi  mVh  (i« 

b)  in  the  abseaoe  of  tank-storage  battery/accuaulators 
or  daring  the  installation  of  central  tank-storage 
battery/accuaulators  os  tlie  estreated  cold  water 

o.  - + o;  m*fh  (ia  a> 


— 


* 
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Desig nations  on  preceding/previous. 


16.3.  Central  tank-  storage  batter y/accuaulators. 

Vlth  large  quantities  of  sakenp  water  in  the  open 
systeas  of  thersal  networks  (fros  150  m*/h  it  is  above) , 
is  provided  for  the  installation  of  central  tank-  storage  i 

batter y/accuaulators,  leveling  curve/grsphs  of  the  load  of 

everyday  hot  water  supply  for  the  days  of  the  greatest 
water  consumption. 

In  certain  cases  is  provided  for  the  installation  of 
tank-storage  battery/accuaulators,  which  level  load  per  week 

of  winter  period* 

■hen  the  diurnal  or  weekly  graphs  of  the  load  of  hot 
*ater  supply  are  absent,  the  capadhance/capacity  of 
tank-storage  battery/accuaulators  v*  for  the  load  of 

residential  areas  can  approzinately  be  deterained  from  the 

formulas: 

diuraal 

(16.9) 


DOC  * 78009419 


PAGE 


it— kly 

vj-(«-io)g;»  m*.  (I6.i(» 

where  of*.-'  hoerly  »— ■ the  com  esptioa  of  water  for  hot 
water  supply  for  the  days  of  the  greatest  water  consuaption 
in  a»/h. 

Xu  tanks  is  accasalated  the  deaerated  water;  therefore 
it  aast  be  protected  fros  the  incidance/iapingeaent  into  it 
of  ataospheric  oxygen. 

aost  reliable  is  the  device  of  steaa  pillow  with 
overpres sere  pair  1.5-2  a water  coluan. 

Central  battery  tanks,  as  a role#  are  placed  on 
territory  of  heat  and  power  plant  or  boiler  rooa  and 
according  to  circuit  are  included  consecutively  with 
deaerator* 


In  the  thernal  networks  of  soae  cities  the  battery 

’A 

tanks  of  thernal  users. 
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16.4.  Application/appendices. 


Unity  of  water  hardness 


German  degrees:  'mH~10  *9  CaO  in  1 1 of  water. 


French  degrees:  Caco,  in  >1  1 of  water. 


English  degrees: 

Aaerican  degrees: 


'mm  *8  CaCO^  in  0.7  1 of  water. 

'I.'*-1  "9  Caco,  in  1 1 of  water. 


So wish  an it  of  rigidity:  1 ag-e  » 28  ag  CaO  in  1 1 of 


water. 


■elatioaship  between  the  indicated  r aloes:  1 ag-e  * 


>}(*  .il*  . j*  -wfi 

'««  i.r-1  4p.Hn  tutf 


1 g.-eguiv.  * 1000  ag>eguiv. 


1 pg-eguiv.  * 1/1000  ng-egaiv. 
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Chapter  17 

POHPIBG  STATIONS* 

17.1.  Pundaaental  characteristics  of  puaping  stations. 

ffhe  network  puaping  of  the  preheating  installations  of 
heat  sources  are  intended  for  the  circulation  of  water  in 
two-  and  three-tube  water  theraal  networks  and  for  a water 
supply  to  users  on  single-pipe  water  network. 

A quantity  of  network  puaps  is  accepted  aot  less  than 
two#  of  which  qne  standby* 

lith  the  naaber  of  in  parallel  working  network  panps 
aore  than  three  according  to  SUP  II-G.  10-62  the 
installation  of  standby  punp  is  optional* 
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The  efficiency  of  workaan  of  network  puaps  is  accepted 
equal  to  the  calculated  consuaption  of  network  water  in 
preheating  installation  (see  Chapter  9) ; the  productivity  of 
standby  puap  - capacity  of  one  working  puap. 

The  puap  head  for  two-funnelled  networks  is  taken  as 
equal  to  the  sua  of  hydraulic  losses  of  pressure  (with  the 
calculated  consuaption  of  water)  of  preheating  installation, 
of  feeding  and  return  lines  of  theraal  network,  counting 
froa  heat  source  to  the  aost  reaoved  user,  and  of  the 
local  systea  of  this  user* 

Before  network  puaps  are  installed  sludge  pans  for  the 
catching  of  foreign  object/subjects,  randoaly  caught  in  hot 
water  pipes  during  installation  and  repair* 

The  network  booster  puaping  are  establish/installed  on 
that  which  feeds  and  on  return  lines  of  water  theraal 
networks. 

figures  17*1  and  17*2  shows  scheaatic  diagraas  the 
booster  puaping  on  re verse/in verse  and  delivery  pipes. 


In  puaping  on  the  conditions  of  providing  the 
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reliability  of  operation,  it  is  establish/installed  on  two 
working  punps  and  one  standby. 

to  avoid  hydraulic  inpact  with  sudden  eaergency  shutdown 
of  booster  puap  on  return  lipe  around  puap,  is  provided 

for  bypass  line  with  check  valve. 

Ihen  in  users  with  stop  the  booster  punping  can  be 

raised  pressure  higher  than  peraissibie,  special  attention  it 
is  given  to  the  reliability  of  their  operation,  for  which 
it  is  provided  for  the  bilateral  feeding  of  electric  notors 

froa  two  different  sources  or  two  transforner  points  with 
the  possibility  of  switching  if  necessary  froa  one  power 
supply  to  another. 

Circuit  and  eguipaent  for  the  autoaation  of  punping  are 

I 

given  in  Chapter  20. 

table  17.1  gives  fundaaental  characteristics  the  network 
booster  puaping  on  feeding  and  return  lines. 

■etwork  nizing  punping.  The  head  of  nizing  punps  aust 
ezceed  aaziaally  possible  available  systea  head  of  the 
point/itea  of  the  arrangenent/position  of  punping  on  5-10  a 
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water  column. 

Jn  aixing  puaping  it  should  he  s^t  to  three  pnaps,  of 
which  one  standby.  For  snail  puaping  are  allow /assuaed  to 

estabiish/install  two  puaps,  of  which  one  - standby. 

* > • 

Circuit  by  aixing  puaping  for  two-funnelled  theraal 
networks  is  given  in  Fig.  17.3. 

Approximate  dimensions  and  equipaent  of  aixing  puaping 
stations  are  given  in  Table  17.2. 


Productivity  aixing  puaping  °c-*«  can  be  determined  by 

i * 

the  formula 

where  g„>a  is  consumption  of  water  in  delivery  pipe  to  the 
puapieg  1 ia  t/hjT^a  is  the  calculated  aixing  factor, 
determined  according  to  the  equation 

_ T,— t. 


T,-T» 


(17.2) 


Here  rt0  r2  and  ra  are  teeperatarea  respectively  in  feeding 
and  return  lines  to  aixing  and  in  delivery  pipe  after 
aixing  at  the  calculated  teaperature  of  surrounding  air  for 
a heating. 


i 


DOC  * 78009419 


PAGE 

The  temperature  of  water  after  mixing  or  the 
assigned/prescribed  nixing  factor  is  recommended  to  support 
with  autonatic  regulators  (see  Chapter  20)'^ 

Peed  punping  (see  Pig.  17.1)  are  intended  for  the 

conpensation  for  leakage  and  analysis/selection  of  water  fron 
thernal  network, 
static  pressure  in  systen  at  the  tenperatnre  of  water  to 
100°C  taking  into  account  the  pressure  of  water  on  the 
suction  line  and  is  checked  for  the  provision  for  a 
noneffervescence  of  water  in  delivery  pipe  during  the 
circulation  of  water  in  systen. 

During  installation  in  the  open  systen s of  tank-storage 
tatter y/accunulators  for  selecting  the  pump  capacity,  are 
considered  the  hourly  nean  consumption  of  water  for  hot 
water  supply,  and  also  water  leak  (see  chapters  9 and  17). 

Exenplary/approxinate  characteristics  feed  punping  are 
given  in  Table  17.3. 

In  the  large  systens  of  heat  supply,  is  reconnended 
the  setting  up  of  the  separate  groups  of  feed  punps  for 
sunner  and  winter  periods. 


Pressure  of  nakeup  punps  is  deternined  fron 
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Page  304. 


network  booster  puaps;  2 — electrified  catches;  3 ~ aakeup 

paap  for  closed  networks;  4 - walwe  of  breaking;  5 - 
pressure  relay;  6 - pressure  regulator;  7 - supply  of 

water  for  cooling  bearings;  8 - seasuring  dlaphragas* 

adjustable  on  direct/straight  section  of  tube  (by  outside 
puapiag) ; p.  in  feeding  water;  Is-  C - rewerse/inwerse 
water* 


Key:  (1).  Froa.  (20 

urban  water  pipe. 


On.  (3).  In  channelization.  (4).  Froa 
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Pig*  17.2.  Circuit  by  booster  pupl^g  oi  ntvi  11m  t - 

sludge  pan;  2 - safety  valves  (2  pcs.) ; 3 - plug/silencer 

Page  305* 

Condensate  puapiag  are  intended  for  the  evacuation  of 
condensate  fron  receiver  tanks;  they  usually  are  erected  in 
users  pair,  that  have  the  large  yield  of  condensate  (nore 
than  3 t/hs) . , 


Arrangeaent/position  condensate  puaping  in  the  separate 
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underground  locations  is  not  recoanended. 

In  condensate  pueping  (Fig.  17.. 4 and  17.5)  is 
eatabhish/installed  not  less  than  two  punps  of  which  one 
standby. 

(The  punp  capacity  for  the  punping  of  condensate  is 
selected  on  the  sazieun  hour  return  of  condensate  froa 
users. 

In  the  work  of  several  condensate  substations  for  . one 
coaaoa/general/total  condensate  piping,  the  pressures  of  the 
pusps  of  all  substations  aust  be  selected  so  that  the 
static  pressure,  created  by  puaps  taking  into  account 
geodetic  narks,  will  be  identical. 
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Table  17.1*  characteristics  and  basic  dimensions  the  network 
of  boost  punping  on  reverse/inverse  and  delivery  pipes 
according  to  the  data  of  the  Kharkov  departnent/separat ion 

of  T«H  of  EL(iQtroh(/-dt  -plan, 


ley;  (1)*  Site  of  installation  of  paapa*  (2).  Diaaeter  of 

the  tubes  of  thernal  network  in  an*  (3).  Puaps  (3  pcs.). 
(4).  Electric  notors  (3  pcs.)*  (5)*  Apparitors  of 


7 

application/use*  (6)  * Size/dinensions  of  location  in  a*  (7) • 
type.  (8)*  productivity  in  a*/b«  (9)4.  pressure  in  a water 

coluaa.  <*0).  weight  in  t*  (11)*  pouer  in  kV*  (12).  speed 
in  ain.  (13)*  the  voltage  in  v*  (14)*  on  productivity  in 
a*/h.  (15).  on  pressure  in  a water  coluaa.  (16).  length. 

(17).  width.  (18).  On  run^back.  ( 19)  .<  on  supply  pipe. 
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Table  17. ?.  Exeaplary/approxiaate  size/diaensions  aixing 

puapiag  depeadlag  oa  a qaaatity  of  also*  aator. 


KoawvecTso  nna- 
Mtiuuaac  mo*  so  am 
• iH/U 

(2)Hacocw  (.1  UlT  ) 

ripnii^Niae  paswepw 
MSCoCHMX  a 41 

np«'MAa«>> 

iwre.ih- 

a ji'/u'- 

(S'! 

Nanop  a 

m too.  em. 

IU 

^ JUMNA 

uitapMNa 

500 

350 

36 

* 

* • 

1000 

*•) 

45 

12 

» 

»» 

•0 

18 

« 

»« 

1500 

70 

18 

#i 

4000 

20 U) 

fto 

18 

Ml 

Key:  (1).  Qaaatity  of  alxod  voter  la  a*/h*  (2).  Puaps  (3 

pcs.).  (3).  Exeaplary/approxiaate  sixe/diaeosioas  of  puaping 
in  a.  (4).  productivity  in  a>/b.  (5)..  pressure  in  a Mater 

coluaa.  (6).  length.  (7).  vidth. 

Table  17.J.  Bxeaplary /approx iaate  characteristics  feed  puaping. 


cn — 

Chctcmi  ro- 
paMvrn  a**ao- 

CNsAKCMMS 

MecTo  ycra- 
N'-SSN  n«4AM- 
TOUMMX  MiCO- 

coa 

n phalli  - 

AHTC.Ih- 
NoCTh  HA- 
COCHU* 

* M'/1 

VTT 

Hanop 

Macncoa  a 
ai  9oo.  em. 

KniSJcj- 

ao  N4CO- 

cna  (we 
ms Nat) 

* uit. 

(<o  ) 

3aKpMTa« 

~ zn 

B V3.i»x  pac- 

3U-4K) 

30-70 

1 

JJtkpuTaa 

81  ,g 

CCHKM  CCTH 

MS  ]()HM 

1«© — 500 

30-70 

2 

B noinrpeua- 

30—250 

30-70 

3 

Noaaax  catt- 
ail* BoJM  MC- 
TuNNMKA  tanaa 

UV-1U00 

30-70 

' a 

Key:  (1)«»  Syatoa  of  hot  aator  supply.  (2).  Site  of 

iastallation  of  aakeup  puaps.  (3).  Productivity  of  puaping 
in  a»/h.  (4).  puap  head  in  a water  coluaa.  (5).  A 
qaaatity  of  puaps  (is  not  less  ia  pcs.  (6).  Closed.  (7). 


Pig.  17.1.  Circa  it  by  condensate  pan ping  aitb  expansion 

tanks  1 - condensate  tanks;  2 - puaps;  3 - expansion 

tank;  4 - hydraulic  safety  device/fuse;  5 - heat  exchanger 
of  secondary  steaa  (p  - 1*2  atn  (abs»<) ) ; 6 - float  relays; 

7 - hand  punp  for  evacuation  of  drainage  eater;  8 - 
salinoaeter;  9 - sensor  of  salinoacter;  10  - cooler;  11  - 

control  valve;  12  - condensate  pipinig  froa  users;  13  - 

forcing  Condensate  piping;  14  - reducer;  15  - pairs  froa 

shop;  16  - pairs  for  heating  and  ventilation  (v  * 1,2 
ata(abs. ));  17  - condensate  piping  is  pair  froa  shop  (p  = 

1,2  atn(abs.));  18  - cold  eater;  19  - hot  eater  for  use; 
20  * ejection  in  the  ataosphere;  21  - issue  into 
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Pig*  17.5.  Circuit  of  condensate  peeping  with  the  coolants 
of  condensate  1 - coolant  of  condensate j 2 1-  pit;  3 - 
condensate  piping  fron  users;  4 - return  lines  of  network 
water)  5 - heated  water  into  network;  6 - aeasuring 
diaphragm. 

Page  307. 

i quantity  of  tanks  in  punping  is  accepted,  as  a 
rola#  it  is  not  less  than  two  by  capacitance/capacity  on 
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50o/o  each.  In  the  seasonal  work  of  panping,  is 

allow/assaned  the  setting  ap  of  one  tank. 

I 

The  working  capacitaace/capacity  of  receiver  tanks  of 
condensate  with  its  aatoaated  evacuation  aust  be  not  the 
less  10-ainute  aaxiaua  entrance  of  condensate  fron  users, 
and  if  necessary  for  the  guality  control  of  condensate 
not  less  than  20-  minutes. 

■ith  the  return  of  condensate  along  closed  systen  in 
conposite  condensate  tank,  nust  be  supported  the  overpressure 

i 

within  liaits  0.05-0.2  kg/cn*.  Overpressure  can  be  created 
because  of  the  separated  vapor  or  pair  froa  heat  sources. 

Is  allowed  the  jettisoning  of  condensate  into  the 
systeBs  of  channelization;  in  this  case:  a)  with  constant 
jettisoning  into  the  systen  of  everyday  channelization  should 

provide  for  cooling  condensate  down  to  4XJ°C;  with  flood 
gate  the  condensate  is  not  cooled;  b)  with  constant  and 
flood  gate  into  the  systen  of  rain  channelisation  condensate 

is  not  cooled. 


Condensate  tasks  aust  have  overflow  pipes  with  water 
lock  in  the  fora  of  loop  for  the  protection  of  tank  froa 


‘ 


I 
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overfilling  and 


P‘°‘  p! 


fron  a pressure  increase  of  stean 


pillow. 


Characteristics  and  the  size/dinensions  of  several  types 
of  condensate  substations,  according  to  data  of  VGPI 
Electroheat- plan#  are  given  in  Table  17.4  and  17. 5. 


At  the  teaperatures  of  asseabled  condensate  above  120°C 
its  heat  is  reconnended  to  utilize  in  users. 


Heat 

of 

condensate 

is 

possible  to  utilize:  a) 

bj 

cooling 

hot 

condense te 

in 

heat 

exchangers  (coolants) 

to 

95-100°C; 

b) 

by  obtaining 

froa 

hot  condensate  the 

pair  of 

secondary 

effervescence 

in 

the 

expansion  tanks  with 

its  use 

in  of  various  kinds  heat  exchangers,  including 
heatiag-ventilating  instruaents. 

The  expansion  tanks  are  establish/installed  above 
condensate  tanks  so  that  the  bottoa  of  the  expansion  tank 

would  be  not  less  than  on  0.3-0. 5 a higher  than  the  level 
of  the  entering  the  tank  condensate  tube. 

Vhe  supply  of  condensate  to  Baku  aust  be  produced  into 
the  lower  part  of  the  tank  under  the  ainiaua  level  of 
condensate  at  a distance  froa  below  the  tube  to  the  bottoa 
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of  tank  not  less  than  100  an. 

the  narks  of  the  setting  up  of  condensate  tank  and 
puaps  nust  provide  altitude  difference  between  the  ainiaua 
level  of  condensate  in  tank  and  the  axle/azis  of  puap, 
sufficient  for  the  prevention/warning  of  cavitation  in  the 
suctipn  part  of  the  punp. 


r 
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Table  17. 4.  Characteristics  and  the  basic  dimensions  of 
condensate  pumping  substations  with  the  expansion  tanks 

according  to  data  of  VGPI  of  Klectr cheat-plan. 


■ey:  (1).  Typo  of  pmnping.  (2).  Quantity  qf  e vacua  tod 


condensate  in  n*/h.  (3) . Diameter  of  boost  condensate 

pipings  in  an.  (4).  pumps  (2  pcs.).  (5).  Electric  motors 

(2  pcs.).  (6).  Condensate  tanks  (2  pcs.).  (7). 

Size/dimensions  of  substation  in  a.  (8).  type.  (9). 

Productivity  in  n3/h.  (10).  pressure  in  a water  cplumn. 

(11).  power  in  kH.  (12).  speed  in  min.  (13).  the 

capacitance/ capacity  of  the  expansion  tank  in  a3.  (14).  the 

capacitance/capacity  (is  working)  of  tank  in  a3.  (15).  the 

nnaber  of  interdepartmental  standard.  (16).  length.  (17). 

width.  (18).  height/altitude.  (19).  Location  of  substation. 
(20).  Closed.  (21).  Seaienclosed.  (22).  Closed.  (23).  or. 


' 
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Table  17.5.  Characteristics  and  approximate  s ize/diaensions  of 

condeqsate  puapiag  substations  with  the  coolants  of 
> . . . 

condensate  (for  the  closed  1 oca  tic  a)'. 


Motes:  1*.  The  types  of  preheaters  are  deterained  f roa  the 
condition  of  cooling  the  condensate  on  50-60°C. 

2.  Paap  perforaance,  electric  aotors  and  condensate  tanks 
are  accepted  according  to  Table  17*4'* 

Key:  (1).  Quantity  of  evacuated  condensate  in  t/h.  (2) . 

Presenters  (coolants  of  condensate).  (3).  Size/diaensions  of 
locations  in  a.  (4).  total  surface  in  a**  (5).  the  nuaber 

between  of  the  industrial  standard.  (6).  length.  (17). 

«idthw  (8).  height/altitude.  (9).  To. 

Page  308. 


Necessary  altitude  difference  is  detersined  fron  the 


DOC  * 78009019 


PAG! 

/P/3 


foraula 


P«+ApT4-ipk-p 

H>  


(17.3) 


where  p«  is  the  set or at ion  pressure,  corresponding  td  the 

*fP 

teoperatore  of  the  pusped  over  condensate  <j>  in  kgf/s*;  ap, 
is  an  incidence/drop  in  the  nanifold  pres  sore  in  kgf/a*;  ip« 
is  a reserve  of  pressure  for  prevention  of  cavitation  in 


kgf/n*;'  p - pressure  above  the  level  of  condensate  in  tank 
in  kgf/n* ; ^ v*  is  specific  weight  of  condensate  in  kG/a*. 


Value  ap.  is  deternjned  fron  the  reserve  of  tenperature 
for  the  prevention/snrning  of  cavitation  froa  the  for aula 

ap«=*pk— pH  Kgf/rn2-  <17-4> 

where  p«  is  the  saturation  pressure,  corresponding  to  the, 
teaperatore  in  kgf/a*. 

Tenperature  > can  be  deteraiaed  by  the  foraala 

(17.5) 

Value  is  recosaeaded  to  accept  egeal  to  2-3°C. 

rzaaple.  On  assigned/prescribed  /a*  <neg) 

kgf/n*  , 4 1,-rc  and  *>>K~»u>-2aoo-«oo  kgf/a*  ue  deter  sine 

„ ^ SflUO-rUfl.ltHO—  3»»  _ 

— 1.04  *-1  rt3. 

yuaping  of  the  pressure~r*ducing  and  cooling 
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fH¥ 

installations  (BOO)  are  intended  for  the  supply  of  the 
chenically  purified  water  or  condensate  to  the  nozzles  of 
daapiag  installation* 

Figures  17.6  gives  the  circuit  of  puaping  for  BOO  with 
pressure  20/10  ata(abs.).  In  puaping  are  installed,  as  a 
rale,  two  puaps,  of  which  one  is  standbys  Bach  puap  is 
selected  according  to  the  aaziaua  hourly  consumption  of 
cooling  water.  The  puap  head  is  deterained  of  the  condition 
of  providing  the  pressure  at  the  point  of  supply  on  10  . 
kg/ca*  higher  than  pressure  pair. 

Drainage  puaping  are  intended  for  the  evacuation  of 
underground  water  froa  systea  of  the  incidental  drainage  of 
the  underground  packing  of  theraal  networks,  of  the 
buildings  of  puaping  and  preheating. 

The  nuaber  of  puaps  in  these  puaping  is  accepted  not 
less  than  two,  of  which  one  standby* 

I < 

The  efficiency  of  workaan  puap  is  accepted  equal  to 

f i ... 

tire  aaziaua  hour  water  inflow,  value  of  which  is  deterained 
according  to  the  indications  of  Chapter  IS. 
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■ith  the  excess  of  inflow  over  waxinus  design  capacity* 

e 

a quantity  of  evacuated  drainage  water  caq  be  increased 
because  of  the  launching/starting  of  staqdty  pusp. 


r 


l 
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Table  17*6.  Characteristic  and  the  exeaplary/approxiaate 
size/diaensions  of  drainage  punping  according  to  data  of 

Mil  II  ec  troheat-  plan  • 


CO 

HdNM«M'.aiNM«  M Mccro  pj  ieuif MH« 

Macoriiue 

34«ar|><(iOMiafr4N  (2  hit  } | 

cn  m «4«ar* 
p'UHHri* 

ir.in 

C 

■ A * 

( o 

ran 

n 

4MTC.IL* 
HO.  il.  k lift- 

ca  o m h 

j cvr 

nsfiop  a 

■*  ao»*. cm. 

C? 

tea 

JhVrit 

as*  »•*•• 

iihi  n «*.ia 

a «s«* 

MMCJIO 

i»6«* 

p-T..» 

S MUM 

("2 

ilMNl 

(/■0 

UlMpH  * 
MS 

75) 

suco- 

ta 

2K  «a 

SK  »• 

10- JO 

23 — 15 

3»-20 

.'4,3 -It. J 

A -42-2 

A ■ 12-2 

4,3 

44 

WJO 

*1.7 

•7,7 

».» 

1.1 

3.1 

».•  i 
. M 1 

.i  .TTn'ijl 

Key:  (1).  Designation  and  the  place  of  arrange  neat/ position 

by  drainage  punping.  (2).  Puaps  (2  pcs.).  (3).  Electric 


notors  (2  pcs.) . (4).  Weight  have  sacked  and  electric  notor 

with  plate/slab  in  kg.  (5) • Size/dinensions  of  punping  in 
a.  (6).  type.  (7).  the  capacity  of  each  pusp  in  n»/h. 


(8).  pressure 

in  n water  coluan. 

(1) . the 

power 

of 

each 

electric  notor 

in  kW.  (10).  speed 

in  nin. 

(H|. 

length. 

(12).  width. 

(11) . height/altitude. 

(14).  Underground 

is 

punping  next 

to  the  caaera/chaaber 

or  the 

tunnel 

(single-stage) . 

(15).  Above-grade  is 

punping 

next 

to 

the 

caaera/chaaber  or  the  tunnel  (two-story) . 


i 
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Pig.  17.6*  Circuit  of  puapiag  for  preesexe-reAaciag  tad 
cooling  setting  up  in  shop  1 - stenn  line  of  throttled 
vapor*  2 - stenn  line  of  throttled  stean;  3 - softened 
rater  or  condensate;  4 - pnnps;  S - throttle  valve;  6 - 
colunn  of  pressure  adjustnent;  7 - coluan  of  teaperature 
control. 

Key:  (1),.  atn(abs.). 

Pig.  17.7.  Circuit  of  drainage  puapisg  for  drainage  of 
locations  1 - puap;  2 - snail  tank  for  bay/nolded  edge  of 
puap;  3 - float  relays;  4 and  5 - levels  of  disconnection 
and  start  of  drainage  puap  respectively;  € 


level  of 


DOC  - 78009419  PAGE 

signaling  about  noninclusion  of  drainage  punp. 

Key:  (1).  In  channelization. 

Page  309. 

Indoor  by  drainage  punping  is  arranged  the  pit  by 
capacitance/capacity  not  less  than  30o/o  of  aazinua  hour 
entrance  of  ground  water. 

The  practice  of  the  planning  of  draiqage  punping 
heat-input  of  the  networks  of  a series  of  cities  showed 
that  productivity  these  punping  with  well  filtering  soils 
conposes  200-250  u*/h,  and  with  dense  soils  20-60  n»/h.  The 
head  of  drainage  puaps  as  as  rule  oscillates  within  Units 
20-25  n water  colonn. 

Figures  17.7  shows  the  circuit  of  drainage  punp  for 
the  drainage  of  locations*  while  in  Pig.  17.8  - a circuit 

by  drainage  punping  on  network  for  draiqage  fron  the  systen 
of  iacidestal  drainage. 


Drainage  punping  for  punpage  fron  buildings  are  designed 
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for  the  entrance  of  the  randoa  water  through  the 
leakage/looseness  of  the  noisture-proof  protection  of  the 
underground  part  of  buildings  and  leakage/looseness  of 
fittings  and  eguipaent.  Por  these  punping  is  allow/assuned 
the  setting  up  of  one  puap  without  reserve* 

Productivity  such  punping  usually  conpcses  10-20  aa/h, 
and  pressure  - 20-30  n water  coluiq. 

Characteristic  and  erenplary/approxinate  size/dine nsions 
drainage  punping  for  thernal  networks  are  given  in  Table 
17.6. 

17.2.  Eguipaent  of  puaping  installations. 


Puaps  and  electric  notors  to  then. 


The  power  of  the  adjustable  punps  can  be  deterained  by 
the  fornula 


where 
ia  a 


¥ 

Of 


is  a 
water. 


'■srZib;  KW 


(17.6) 

IP 

pnap  capacity  ia  a*/h*  B 

.....  

st.;  7 is  t|»e  specific 


- the  puap  head 
gravity/weight  of 
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water;  n«  and  n«  - the  efficiency  of  electric  eotor  and 
puap. 


The  speed 
agreeaent  with 


of  puaps  cannot  be  increased  without 
■anufacturing  plant. 


Is  allow/ass used 

the 

work 

of  puaps 

with  the 

lowered/reduced  speed. 

in 

this 

case  the 

conversion  is 

produced  according  to  the  agnation 

V'  \fH7T  - I/  — ■ 


rr-V^'V^r-  «’■* 

Power  of  electric  aotors,  as  a rale,  is  assigned  by 


plant  - the  producer  of  puaps. 


In  the  absence  of  plant  data,  the  power  of  electric 
aotors  is  deterained  froa  the  for aula 

«'.V| CV7  (17.81 

where  N is  lifting  povar,  dataraiaad  by  foraula  (17.61  ;"r 
- nuaerical  coefficient,  taken  at  the  power  of  puaps  up  to 
50  kf  equal  to  1.2- 1.3,  but  above  50  k«  - equal  to 
1*1- 1.2. 
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Fig*  T7.9*  circuit  of  ittiiai*  paapiag  for  drainage  froa 

systea  of  incidental  drainage  1 - puaps;  2 - saall  tanks 

..... 

for  bay/aolded  edge;  3 float  relays;  4 - suction  valves 

vith  grid;  5 - valve/gates  (upon  start  of  puaps 

automatically  are  closed) ; 6 - level  of  disconnection  of 

paaps#  7 - level  of  start  of  I puap;  8 - level  of  start 

of  If  puap. 


Table  17*7.  Technical  characteristic  of  qetvork  puaps  for 
aettiag  ap  oa  hot  voter  vith  toaporataro  to  180°C* 


(/) 
i tlMiiCi 

H 

H 

e 

HI 

H 

I 

inca-s 

m 

67,5 

76.5 

4 

1450 

J . IK. 

I2C.1  l»»X2 
(I2CA  M 

40.2 

77 

5.5 

1450 

. Ml) 

ITCfl.'J 

790 

77 

i.* 

145o 

. •»>* 

I4caiux2 

cMcn 

i;*» 

in 

77 

7.1 

1440 

. »» 
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Bote.  Data  on  the  indicator  aaik/brands  of  PUaps  a re  given 
on  plant  tests  or  on  projects. 


(1). 

Hark/brand  of  punp. 

(2)  . Supply 

in 

av/h*  (3) . Pressure 

in  n 

water  coluan.  (4). 

Efficiency 

into 

o/o.  (5).  Backwater 

over 

the  vapor  pressure 

in  n water 

coluan.  (6).  Speed  in 

nin. 

(7) * Yenperntare  in 

•C. 

Pig*  17*9*  Condensate  tank  vitk  conical  bcttoa.  a)  general 
view;  b)  cut/ sect  ion  on  1-1;  1 fixed  support  2 is 

sliding  base* 


Key:  (1).  on 
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Table  17.8.  Overall  dimensions  of  pumps  of  the  type  SD 
with  electric  motors  on  one  base  plate. 


Mapwa  nacoca 

A 

1 * ! 

1 B 

r 

1 £ 

1 * 

1 3 

1 " 

1 « 

1 -7 

1 H 1 

H 

I3C.1-9 

17‘>5 

1480 

755 

1310 

no 

nno  ^ 

865 

HO 

950 

2655  1 

660 

450 

1170 

7<o 

1310 

HO 

IUiO  | 

5u) 

hO 

950 

2650  i 

♦wyl 

4 XI 

IJCJIOXJ 

3397 

2182 

743 

1215 

HO 

1600  1 

580 

80 

880 

3300  1 

1260 

480 

2507 

1062 

1877 

80 

1880  | 

668 

HO 

1420 

4190  ^ 

1 

1540 

1020 

14010x2 

aso'j 

684 

1376 

970  | 

CL 

M ipwa 

Njoca 

FwjMVpU  B 

JB* 

( 

[^/Vc.lOllMuA  IlIJMl'Tp 
njrpyOaMH  a 

Co”) 

Thii  j.ick Tp  .jBHi  a- 
ie.ii 

* 

1 *>  1 

u 

1 " 1 

«<  1 

» 1 

it 

0 1 

0.  1 

1 *C3  *i 

160 

1MO 

660 

400 

#15  ' 

_ | 

_ 

900 

30* 

300 

A -103-4 

1 6 

loo 

1*0 

*ibO 

400 

045 



— ( 

9 00 

J.A) 

150 

A -lo2-4 

1204-10X2 

180 

200 

680 

5uo 

1155  1 

H35 

560 

900 

300 

250 

A -112-4 

630 

JA.MOO  1*57-4 

I40.2-IOX2 

180 

190 

800 

36J 

1440 

900 

350 

300 

21AMCO  1410-4 

Vote.  The  general  view  of  pumps  10SD-6  is  similar  to  the 


general  view  of  pumps  /2.50-9 , while  the  general  view  of 
pu«ps  14SD- 10  z 2 - with  the  general  view  of  pumps 
12SD-10  x 2. 


Key:  (1).  aark/brand  of  pump.  (2).  Dimensions  in  mm.  (Bi- 

conditional diameter  of  branch  connections  in  mm.  (4),  Type 
of  electric  motor. 


* 


Table  17.9.  Technical  characteristics  and  the  size/d imensions 
of  condensate  and  deaerator  tanks. 
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labU  1-7.9 


O') 

(Z) 

EukOCTb  ■ s' 

OcJhf^Huc  pamcpu 

a mm 

21onn.iNHTc  u.HiMc  raOapiiTNMv  puvc- 
• uiM  a MM 

cf) 

"7Frj 

Honcp  1 

Be  e 

nr  si  vac-  ( 

HaNMrNosiNNc  Canos 

O) 

"SSI,. 

TT5 

(.o') 

it 

«. 

■ M 

AONCail* 
Null  llop* 

1 

p JOO'I  Jl 

pNlViklf 

o 1 

4 .iiuia  L 

s 

//. 

H, 

MS. IN 

2 

2.15 

2 OS'  ) 
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2102  01 

( ") 
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820 

4 

420 

sou 

K<*M  1CHC 4THI4C  C KOHMMtf C Kll  * 
MM  JMMUI  IMM 

4 

6 

8 

4.6 

7.-3 

9.. 6 

2000 
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3 (MO 
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1145 

4 

6U0 

650 

525 

705 

8.34 

1280 

1419 

2102-02 

2lo.»*tl3 

2l«»2-04 

10 

11.5 

4 too 

15h5 

15 

15.  H 

2000 

3 950 

1454 

6 

780 

*¥) 

885 

2310 

2102-06 

C 

To  WC.  C 9.1. Ill  II  Til 'ICC  Ml  MX 

10 

12 

2000 

4 190 

II 15 

4 

600 
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705 

1477 

2107  01 

411 H UiJ  viil 

15 

17.7 

2600 

3 790 

1458 

6 

7*0 

WA) 
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2333 

210702  . 

Os') 

4 

4.62 

MOO 

3 '208 

820 

4 

Mill 

500 

ft  29 

715 

2120-01 

To  4U*.  c IIM  1MH4pll'ICCKMMH 
4HIIIUJMH 

8 

10 

25 

9.11 

11.3 

*28,8 

1 i 

3 -208 

3 908 

6 210 

1145 

1450 

4 

8 

6U0 
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650 

1400 

705 
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1071 

1211 

4226 

2120-02 
2120  03 
746-01 
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C.v  ) 

35 
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5600 
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1450 

8 
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5340 
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Jlc  .j  *|) .1 T ' . |i  II IJ C C k ON  It 'IV  C K II  - 

50 
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8 
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746-H7 

mm  jiimuauii  (p  — 1 ,3  umu) 
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75 
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1750 

8 
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1 
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' 

'25 

28.7 

2600 
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1450 

8 
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35 
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8 
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oO  • 
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50 

57.2 

3200 
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8 
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II  570 
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1000 

32  V) 
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775-11 

775- 12 
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My:  (1),  DMifutioa  of  tuka.  (2).  Capacitaacs/capacity  la 

a*.  i(3) . Basic  diaansions  in  aa.  (4).  Additional  overall 

diaansions  in  aa.  (5).  Beight  in  kg.  (6).  limber  of 
intardapartaantal  standard.  (7).  working.  (8).  geonetric.  (9). 

diameter.  (10).  length.  (11)*  Condensate  aith  conical 

bottoas.  (12).  The  saae,  with  elliptical  by  bottoas.  (13). 
The  saae,  with  cylindrical  by  bottoas.  (14).  Deaerating  vith 

1.3  atn(aba.)).  (15) «:  The  sane,  vith 
* 1.3  ata(abs.)). 


conical  bottoas  (p  * 
the  dished  bottoas  (p 
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Table  17*10.  Technical  characteristics  and  the  size/diaensions 

of  expansion  teaks. 


“ — m — 

1 «OMCT|>H‘tfCKHH 
oObiM  a if1 
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1 

. 

IV.  V M VI 

2001  '15 

JOOO 

1300 
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Kej:  (1).  Geoaetric  solas*  ia  a*.  (21.  ■ecoaseaded  types  of 

"■^•tatioss.  (3).  ■saber  of  tbs  istardepartasatal  standard. 

(4).  Size/diaensions  in  an.  (5).  Height  in  kg. 
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^9*  17*11*  Circuit  of  hydraulic  safety  device  for  closed 

condeasate  substations  1 - condensate  tank;  2 - tube  for 

steaa  exhaust  and  overflow  of  condensate* 


Table  17*11.  Size/diaensions  of  safety  water  locks  on 
condensate  tanks  for  the  closed  systeas  of  the  collection 
cf  condensate* 
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O. 

H, 

* 

H . 

n. 

1 

lono 

«0 

3V) 

150 

2000 

2000 

750 

150) 

333 

400 

ii 

l«JU 

IW 

450 

200 

2200 

1900 

40) 

iron 

390 

5.)0 

in 

1400 

l.'S 

500 

•*•00 

2200 

1800 

40) 

roo 

420 

550 

IV 

3000 

15.7 

000 

an 

2400 

2200 

400 

JO*) 

470 

650 

V 

2*n> 

J»J0 

700 

300 

2400 

2600 

400 

2J00 

570 

750 

VI 

MOO 

330 

900 

400 

2400 

2400 

400 

2390 

670 

810 
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Vote.  The  selection  of  the  diaaetet  of  water  lock  d is 
produced  froa  Mounting  conditions  for  one  water  lock  for 
puaping  I,  11  and  III  types  and  two  water  locks  for  the 
puaping  IV,  V and  VI  of  types. 

Key:  (1).  Type  of  puaping.  (2).  Oiaaeter  of  tank  D in  an. 

(3)  • Size/diaensions  in  an. 


Page  312. 

The  size/diaensions  of  punps  of  the  type  SD  are  given 
in  Table  17.8. 

Tanks.  For  condensate,  expansion  and  deaerating  tanks  by 
the  Leningrad  branch  of  Orgenergostroya  are  developed 
iqterdepartaental  standards  (BVI).  Volaae  and  the  basic 
diaensions  of  condensate  and  expansion  tanks  on  BVI  are 
given  in  Table  17.9  and  17.10,  but  general  views  of  tanks 
• in  Fig.  17.9  and  17.10. 

The  real  voluae  of  condensate  tank  on  BVI  is  selected 
of  the  calculation  of  filling  by  its  condensate  not  aore 
than  80o/o  of  its  altitude  or  disaster,  which  corresponds 
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to  the  solidity/loading  factor  of  tank  of  approximately 

0w86. 


The  branch  of  tanks  are  provided  for  without  flanges 


taking  into  account 

their  connection 

with 

tubes  and 

fittings 

by  butt  welding.  The 

wall  thickness 

of 

branches  is 

de signed 

to  flat/plane  welded 

flanges.  Branch 

on 

tank  they 

are 

establish/installed  according  to  projects. 

Condensate  tanks  are  installed  on  supporting  beans, 
arrange/located  across  the  longitudinal  axis  of  tank. 

Supports  is  recossended  the  placing  of  syaaetrically 

■9  ... 

with  the  distance  between  then  about  0.5-0.55  froa  the 
length  of  tank. 

• * 

the  volume  of  expansion  tanks  Vo  is  recoaaendad  to 

- ••  I 

deter aine  froa  calculation  1 a*  of  tank  for  2000  a*/h 
separated  vapor  according  to  the  for  sal* 

V.  = 0,5  pxO  m*,  (17  9) 

ahere  v - specific  volaae  is  pair  la  a */kg;^G  - the 

•fP  ...  

consuaption  of  condensate  in  t/h;  x is  a weight  steaa 
content  of  condensate  in  the  portions  of  one. 
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The  volume  of  water  space  in  expansion  tanks  is 

cecoasended  to  take  as  equal  to  20o/o  of  the  steaa  tank 

volnae. 

Operating  pressure  for  tanks  on  HVM  is  taken  as  for 

t 

condensate  and  expansion  equal  to  0.5  at  a (gage)  a for 
deaerating  - 0.3  ata(gage)- 

For  the  closed  systeas  of  the  collection  of  condensate 

on  condensate  tanks  or  near  then  on  vail  are 

establish/installed  hydraulic  safety  de vice/fuse- water  locks. 

The  circuit  of  vater  lock  is  shovn  in  Fig.  17. 11,  and 

overall  diaensioas  for  different  types  condensate  punping* 
indicated  Table  17.4  and  17.5#  gives  in  Table  17.11. 

The  diaaeter  of  tubes  d of  eater  lock  they  are 
deterained  a the  conditions  of  the  free  drain  of  condensate 

for  the  foraula 

4 -0.08.0  V~Q  »,  0»  >°* 

vhere  G is  a quantity  of  the  condensate  returned  in  t/h. 

For  sizing  of  saall  tanks  aader  condition  Da  * H, 

a 

* <*»•»*» 

eh  ace  n in  the  coefficient  ohich  considers  nn  increase  in 
the  eaFacltaaco  of  ssnll  tanks;  nxe  takes  ns  e«aal  to  J-l. 
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Chapter  18. 


PREHEATING  INSTALLATIONS. 


18.1.  Basic  coniition/positions. 


Page  313. 

In  the  systeas  of  heat  supply*  are  erected  central 
preheating  installations  of  sources  of  heat  (heat  and  power 
plant*  GRES  [ rPiC  - state  regional  electric  power  plant]* 
boiler*  etc.),  intermediate  - in  thermal  grid/networ  It  and 
local  - in  thermal  users. 

Preheating  installations  are  intended  for  the  preheating 
of  network*  feel,  tap  water  in  the  local  and  district 
systems  of  hot  water  supply*  for  cooling  the  condensate. 
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Depending  on  the  primary  (heating)  heat  carrier  of 


installation. 

they 

are  subdivided 

into  steam-water,  where  the 

heating 

medium 

it 

is  pairs,  and 

water-to- water,  whs  re 

the 

heating 

medium 

i s 

vater. 

On 

Pigs. 

18.  1 

and  18.2,  are 

given  the  diagrams 

of 

steam-water  and  water-to- water  preheating  installations. 

The  technical  characteristics  of  high-speed/velocity 
steam-water  and  water-to-water  vertical  and  horizontal  surface 
preheaters  are  given  in  fables  18.1-18.8,  and  general 

views  to  Pigs.  18.3-18.5. 
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Tabic  18.1.  Steaa-water  vertical  preheaters  of  network  water 
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m3/h.  (5).  Operating  pressure  in  ata(gage).  (6).  steam 

space.  (7).  water  space.  (8).  Test  pressure  in  atm  (gage)  . 

(9).  Temperature  of  medium  in  °C.  (10).  Section/cut  for  the 

pass  of  water  in  m2.  (11)-  Number  of  courses  of  water. 

(12).  Number  of  tubes.  (13).  Diameter  of  housing  in  mm. 

(14).  The  overall  height  of  preheater  in  mm.  (15). 

Resistance  to  water  section  in  m water  column.  ( 1 S ) . Height 
in  t.  (17).  without  water.  (18).  with  water.  ( 1 9)  . Path 

length  of  condensate  along  transfer  surface  up  to 
intermediate  horizontal  partition/baffle  in  a. 
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Pig.  18.1.  Diagram  of  stsaa-watsr  preheating  installation  on 

50-60  gcal/h  with  use  the  pair  of  two  parameters.  1 


preheater  peak 

• 

2 

preheater 

of  basic; 

3 - 

tank  for  a 

condensate;  4 

- 

network 

pump; 

5 - condensate 

pump;  6 - 

makeup  pump; 

7 

- 

coolant 

of 

condensate; 

8 - 

reduction 

installation ; 

9 

- 

condensat  e 

branch;  10 

- emergency  safety 

valve;  11 

pul  se 

valve; 

12 

control 

valve; 

13  - sludge 

pans;  14  - float 

relay: 

15 

- stsaa  lias  20 

ata(abs.)  ; 16 

- stsaa  lias 

2. 

5 

at*  (abs 

.) ; 

17  - stsaa 

lias 

• at  a(abs.) . 
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Key:  (1).  In  the  atmosphere.  (2).  In  channelization.  (3). 

In  grid/network.  (4).  on  heat  and  power  plant.  (5)  . Eron 
grid/network.  (6).  From  water  purification  after  deaerator. 


Fig.  18.2.  Diagram  of  wat«r-to-wat«r  sectionalizing  preheatin 
installation.  a)  with  th«  parallel-connected  preheaters;  b) 
with  the  series-connected  preheaters;  1 - preheaters;  2 


network  pumps;  3 

- 

makeup  pum 

ps; 

4 - 

pressure  regulator; 

delivery 

pipe; 

6 

return 

line 

of 

t he 

heating  water;  7 

- delivery 

pipe; 

8 

- return 

line 

of 

t he 

heated  water. 

'I 


WMMHMWOHnbK 
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Table  18.2.  Coolants  of  condensate  OG  (horizontal),  OT 


(vertical)  „ 


(•) 

Ten 

<•KJi.lMTt.ta 

r*) 

npOMTMO- 

lMTt.lb- 

MOCTb 

pacstTHaa 

B T/H 

(1) 
/1m*MC  T 

Kxpiivra 

• MM 

(*) 

H iMtta 

• MM 

(<.) 

K<*.iM*ie- 

CTB'» 

*..pnvr..» 
h TpyO<iK 

B HIT. 

TT) 

PaftoMee  iaa.icMNc 
■ MC/CM‘ 

m — 

T1a6'#gaa 

typa 

TtMMfpa- 

h •<; 

«) 

Brc 

b r 

( /o) 

00 

B K'.p- 

nyce 

VH*«- 

H"M 

flV'IKf 

73 

B Kop- 
uyce 

mu 

ripMMtaaMMe 

or -6 

mm 

K| 

273 

2328 

1/5-; 

4 

4 

100 

130 

0.43 

('3) 

v)  J Mil  KOI 

or  IMA 

273 

2of 

*2,56 

4 

13 

130 

loo 

«."* 

(n)  Beer.,  46  ii 

or -2i 

273 

20M) 

4 "*•» 

4 

13 

150 

1 4*  i 

1 . r, 

» XDX  <*(!•,) 

or -3? 

1 

335 

426 

3<#>4 

1/36 

10 

2,5 

24 

104 

1.3 

" . 

or  i5 

?s> 

45 

325 

SI  70 

4 164 

13 

1.3 

1*0 

130 

2.04 

8 . 

or  i3o 

130 

110 

426 

4310 

A,  162 

2.5 

10 

80 

70 

5.6 

H . 

OH-Mu 

140 

■ 

816 

_ 

_ 

3 

23 

45 

37 

3.8.5 

s ,,/>3 

25 

40.9 

35 

011*1 

40 

672 

4487 

1.92 

1.5 

2.3 

125 

100 

2 39 

2 

1.18 

25 

119.8 

105 

or  24-1m 

24 

BS9 

273 

I9U4 

4 56 

4 

6 

35 

7n 

1,33 

^^Bccro  8 koi  .h 

17 

52 

40 

<*> 

80 

• 

or  iso- im 

130 

144 

426 

4270 

4/162 

4 

6 

60 

40 

<.21 

8 

notes:  The  tubes  steel  22  x 


IB. 


2.  In  graph/couat  of  productivity  into  nunerator  e,  is 
given  quantity  of  water  of  core  circuit  (in  tube  bank),  ir 
denoninator  - quantity  of  water  of  secondary  outline/contour 
(in  intertube  space) ; in  graph/count  of  tenperatures  in 
nunerator,  is  given  tenperature  of  entering  water, 
denoninator  - tenperature  of  coning  out  water. 


in 
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p 

Key:  (1).  Type  of  coolant.  (2).  Heating  surface  in  m . 

(3).  Productivity  calculated  in  t/h.  (4).  Diaaeter  of 

housing  in  n».  (5).  Length  in  as.  (6).  Quantity  of 

housings  and  tubes  in  pcs.  (7).  operating  pressure  in 
kg/ca*.  (8).  Operating  teaperature  in  °C.  (9).  Height  in  t. 


(10)  . 

Note. 

(11)  • 

in  housing. 

(12). 

in  tube  bank.  (13) . 

One 

Course. 

(14)  . 

Entire  ... 

course. 

(15) . courses. 

\ 

I 

i 

i 

i 

j 


L. 
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Table  18.3.  Steal- water  preheaters  of  theceal  grid/aet works. 


(A.- 


a 

H 


o S 

) Ho  I'trpeBaTe.iM  KopoTKMe  n«» 

MUM  1436—58 

rioinrpeiarrJH  l.iHMMue  no  Mill!  1 437 — 58  J 

|xByxx*<  i >Bue 

ft) 

MtfTMpeXXoioBMC  ( 

l&ayxxoAoBMe 

C5 

XtTUpCUOIOBUe 

1 136-01 

Il36-u2 

1436-03 

1 1*41 

1 136-05 

1436-06 

1437-01 

1437-72 

1437-03 

m7-(n|  i <37-0' 

1 437-06 

)riuni,p\Mv>crb  H.irpcB.i  n m!  . . 

4.54 

7.18 

8.og 

9.39 

19.9 

30.6 

0.15 

14.5 

16.35 

19 

40.5 

62.3  ! 

1)  Hai>y*Hufl  jiiaweip  Kopnyca  I’„b  mm 

273 

32.) 

377 

426 

529 

630 

'273 

378 

426 

529 

630 

tycnoBHuA  npoto.i  uiryuep*  a.i*  bkoa-i  u 

BUAO.U  b<'.;w  ti  B 

76 

76 

108 

76 

76 

76 

89 

133 

89 

76 

108 

133 

1 Vc.T.BHbiA  np  >xoa  uiTyuepa  a.m  napa 

rfH  H MM  

89 

108 

K>8 

13;) 

15j 

219 

89 

108 

lf«8 

133 

159 

219 

^ y c.i < > n h m A npoxo.i  mryuopa  A-i*  Diaxo.ia 

108 

159 

76 

76 

KOMJtMcaTa  //MlB  mm 

76 

76 

76 

89 

76 

89 

108 

179 

2010 

2*  M0 

2010 

2040 

2040 

20  K) 

4080 

408(1 

**  i 

4080 

4080 

4080  | 

» Koptiycs  L B MM 

2315 

2.162 

'2566 

2568 

26.5 

2705 

4755 

4602 

4*xk) 

•16  rt 

4666 

4715  | 

n.iouiajb  ccieHH*  n m1 

i 

iH)m  c^Tpyrtimro  npocrpawctoj  . . . 

0.012 

0,06 

<>.•  83 

0,113 

0.16) 

0.2  ’3 

0.042 

0.06 

0,1*83 

0,113 

0,169 

9.2*3 

0.01 

».  .r. 

• ).•  17 

o.  *2 

■•.'.1! 

M,1  -»S 

0.01 

»,.ii  ■ 

0,017 

0,02 

n.'Mi 

o.<#- 

f/ilrpyfloK  oAMoro  xoia  

Ofmef  k«>.i h** i‘CTBo  rpyOo*  i uit  . . 

'I 

0.0073 

0,0012 

0.005 

0.<0O2 

0,0165 

0,005 

0,'«'7a 

O/kMj 

o.  »t> 

o.uio: 

0,«i  * 7 

« 

76 

86 

1*8) 

214 

330 

48 

76 

86 

!U0 

JU 

33*/  . 

MlNOIM-UbHiH-  KOJIMSeeTBO  TpvOoK  B 

BepTMS3.-lt.HOM  paav  B UI1.  * b 

Bcc  6ea  sojtw  b u .....  f • • 

4 

6 

6 

6 

10 

10 

4 

6 

6 

6 

10 

10 

299 

■ISO 

523 

571 

920 

1344 

447 

573 

7H. 

803 

1285 

18)9  j 

Key:  (1).  Indicss.  (2).  Preheaters  short  on  H¥N  1436-58. 

(3).  preheaters  long  on  hvn  1437-58.  (4).  two-pass.  (5). 

fourway.  (6).  Hsating  surface  in  a*.  (7).  outside  diaeeter 

of  housing  J3  in  as.  (8).  The  internal  diaieter  of  branch 

rw 

for  entrf  and  yield  of  water  is  as-  (9).  The  internal 

diameter  of  branch  for  pair  cL ^ in  mm.  (10).  The  internal 
diameter  of  branch  for  the  yield  of  condensate  d^i  in  ■ 


(11)  • 

Len 

9th  of  tubes  in 

mm.  (12). 

Length 

of  housinq  L it 

mm. 

(13). 

Cross-sectional  area  in  m*. 

(14) 

. intertube  space 

(15). 

all 

tubes.  (16)-  the 

tubes  of 

one 

course.  ( 17) . 

Total 

quantity  of  tubes  in 

pcs.  (18) 

. flaximum  quantity  of 

tubes 

in 

a vertical  series 

in  pcs. 

(19). 

Weight  without 

wa  ter 

in 

kg. 

/• 


-+  ev  * •*. 
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Table  18.4.  Liaits  of  the  application/use  of  steaa-vater 

preheater*  oa  nr  I 1436*56  and  «f>. 


Note.  Tubes  brass  by  dianeter  16  x 14  aa. 

Key:  (1)«  Designation.  (2).  Conditional  pressure  in  kg/ca2. 

(3) .  Operating  pressure  at  the  teaperature  of  aediua  in  °C 

(4) .  Steaa  space.  (5).  Hater  space. 
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Table  18.5.  Natar-to-water  preheaters  of  tberaal  gri d/ network 
for  a heating. 

I ^2)  Tin  (uapaa)  aojorfenTCJM  im  MHH  Mio — H (miMfH  2050— 57) 


^2)  Tm  (uapaa)  nojorpraaTc.ia  no 

M0H  2050—62  (b3sh*h  2050—57) 

29 

2050- 

s 

an 

2060  

s 

31 

2080  - 

s 

32 

2050*  

s 

33 

2050- — 

34  35 

2050- 2050-  — 

« 7 

36 

2060-  — 

7 

f H aepMc>rTb  Mjrpm.i  n m' 

)H*P>ahmI«  maMerp  K"puvra  0 n mm.  . 

) Bx  mm  A m aux'  dM  ft  uirviicpu  a rpy6- 

H-  e iip<»r rpaMCTBo  rfHl  « mm i 

)nx  i »« - • m m iuviiikA  inryuepM  n ma- 

Tpv6M->e  Ilp  .CtpilHCTBM  dH  H MM  . . . . j 
> J]  1MMX  CfKIlHH  tpy6«rK  L 1 MM  ...... 

\ »1.hih i k j uvea  it*  torpeiiaTe.ia  c oam-A 

CCKUHtH  Li  II  mm  

Kwpnyra  ii  i.>rpeaareia  c iu>mm 

crKiiHuwH  L | a mm 

/.I. Ill  Mi  K plivca  II-  I »rpl-BJTC.1U  c TpCMH 

. cckuh  »uw  l.%  n mm  

/ Nf  uiaai.  cv'ivhmm  rpvfi'  K a V 

) ll.i -tiiaii.  momtp)  on>>r<>  up  CT(UHCTna 

, • 

/K  iH'iecTB"  Tpy6..«  u im<>m  cf kiihm  a uit. 

f Bee  ftea  ■••im  iH»fl  ctkumh  a tu  .... 

) To  me.  mb yx  cemi mA  a kj 


3,38 

6,84 

6.33 

12.75 

9.93 

li* 

168 

219 

219 

273 

114 

114 

168 

168 

219 

133 

133 

168 

168 

219 

2040 

40H0 

2040 

4080 

2040 

2322 

4362 

24U2 

4442 

2422 

2302 

4542 

2640 

4680 

2729 

20*2 

4722 

2*77 

4917 

30.3" 

O.IJV'Ajf 

O.'*i5o7 

0,<«)9i5 

0.'4/»35 

0,0147 

0,0122 

0,0122 

0.019M 

0,0198 

0.03i»8 

37 

37 

69 

69 

l'/9 

147 

225 

228 

363 

33.3 

271 

425 

427 

702 

635 

■ote. 

Tabes  steel  by 

dianeter  16  x 

1.4 

as. 

Key: 

(D- 

indices.  (2). 

Type  (nark/brand) 

of 

preheater  on 

DVR 

2050-62  (instead  of 

2050-57).  (3).  Heating  surface  in 

a*. 

(*»)  • 

Outside  dianeter 

of  housing 

in 

an.  (5).  Intake 

and 

out  put 

branches  into 

tube  space 

^ HI 

in  ma.  (6)  . Intake 

and 

output 

if  connecting 

pipes  into 

intertube 

spaca  cLtf  in 

an. 

(7)  . 

Length  of  the 

section  of 

tubes 

L 

in  nn.  (8). 

Length  of 

the  housing  of 

preheater 

v ith 

one 

section  Lt  in 

an. 

(9). 

Length  of  the 

housing  of 

preheater 

with  two 

sections  L 

2 in  m.  (10). 

Length  of 

the 

housing  of 
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preheater  with  three  sections 

L3  in 

aa. 

(11)  . 

Cross-sectional  area  of 

tubes 

in  a2. 

(12) 

. Area 

of 

intertube  space  in  a2. 

(13). 

Quantity 

of 

tubes 

in  one 

section  and  pcs.  (14). 

Weight 

without 

water  of 

one  section 

in  kg.  (15).  The  sane. 

two 

sections 

in 

kg. 

y 
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Table  18.6. 


Hater-to-water 


preheaters  of  theraal 


networks  fo 


hot  eater  swpply  wit hoot  lias. 


(>) 

nuKasarvjM 

C a)  t Hu 

ni>4urpenarrja 

-1- 

r.|  - 

?s|  - 

1*1- 

s| « 

«l  - 

"I; 

"1- 

•1- 

• 

*1; 

»l* 

a|  - 
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Motes:  1.  Tubes 

client’s  substantiated 
to  be  supplied  with 


16  x 0.75 
reguireaent 
tubes  froa 


of  brass  of  brand  L-6 
the  preheaters  should 
brass  of  brand  L-6&. 


/rtrv*\ 


2; 


also 


2.  Preheaters  teaporarily  are  manufactured  on  fitting  bays. 
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3.  Preheated  water  should  be  passed  on  heat  exchange  tubes 


Key:  (1).  Indices.  (2).  Type  of  preheater.  (3).  Heating 


surface  in 

a2  . 

(4).  Outside  diameter 

of  housing 

in  aa 

(5).  Intake 

and 

output  branches  into 

tube  space 

^ HI 

in  aa 

(6)-  Intake  and  output  branches  into  interpipe  space  ci H in 
ae.  (7).  Length  of  section  L in  an.  (8).  Length  of  the 
housing  of  preheater  with  one  section  L|  in  an.  (9). 

Length  of  the  housing  of  preheater  with  two  sections  L2  in 
aa.  (10).  Length  of  the  housing  of  preheater  with  three 
sections  Lj  in  aa.  (11).  Cross-sectional  area  of  tubes  in 


a*. 

(12).  Area 

of 

intertube 

space 

in  a*. 

(13). 

Quanti ty 

of 

tubes 

in  one 

saction  in 

pcs. 

(i“). 

Weight 

without  water 

of 

one 

section  in 

kg. 

(15)  . 

The 

sane. 

two  sections 

i n kg. 

' -- 


/ / 
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Pig.  18.3.  Pig.  18.4. 


Fig.  18.3.  Preheaters  steam-water  short  (on  HVN  1436-58). 
a)  two-pass;  b)  fourway;  1 - air  valve/gate;  2 - hole  with 
by  diameter  28  aw  for  connection  to  level  gauge;  3 
yield  of  water;  4 - entry  of  water;  5 - entry  is  pair; 

6 - yield  of  condensate. 


Fig.  18.4 

. Preheaters 

steaa-water  long  (on 

NVN 

1437- 

58)  . 

two- pass; 

b)  fourway; 

1 - air 

valve/gate; 

2 - 

hole 

by 

diaaeter 

28  ■■  for 

connection 

to  level  gauge; 

3 - 

yield 

of  water; 

4 - entry 

of  water 

; 5 - entry 

is 

pair  ; 

6 - 

yield  of 

condensate. 

i 
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Table  18.7.  Liaits  of  the  application/use  of  water-  to-water 
pr ah eaters  oa  RVB  2050-62  and  2052-62. 


(O  < 

napauerpM  rpeiu 

^ n < i j'li  p«~ aa Tf .im  no  MBH 

2050^.62  | 2052 -<i2 

W 

,1.111.1  •Hue  B Mtf /KTpy^HOM  npOCTp.  M 

ctu«  b ka  ca^ 

7 

10 

..iMrHMf  b Tenji  oftMeHMux  TpyOaJx 

b avt  car’ 

10 

10 

■ote.  Pot  t ha  preheater*  a«niif  act  ur«d  oa  htr  2050-62, 

Is  recommended  the  chemically  purified  and  deaerated  water. 

Key:  (1).  Parameters  of  aedlua.  (2).  Preheaters  on  n VN . 

(3).  Pressure  in  intertube  space  in  Jcg/cm*.  (4).  Pressure 


ia  heat  exchange  tubes  in  kg/ca*. 
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Fig.  18.5.  Preheaters  water-to-water  (on  MVN  2050-62  with 

lenses*  on  JIVM  2050-62  without  lenses),  a)  single-section; 
b)  aultisection;  1 - the  expansion  bellows;  2 - supports 


stationary 

and  mobile;  3 

and  4 - entry  and 

the 

y ield 

of 

water;  5 

and  6 - entry 

and  the  yield  of 

water ; 

7 - 

the 

ta  p/crane 

of  drain;  8 

flange  (is  possible 

the 

replacement 

by  welding) . 

Page  318. 

The  general  view  of  tape/fils  preheater  is  given  on 
Pig.  18.6.  Their  fundamental  design  characteristics  are  given 
in  Table  18.9. 

On  Pigs.  18.7  and  18.8  Table  18.10  gives  general  views 
and  the  fundanental  characteristics  of  the  drainage 
controllers  of  large  productivity  to  network  preheaters  from 
float  and  without  float  chambers.  These  drainage  controllers 
work  as  level  regulators. 
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I 

T 


Pig.  18.7.  Drainage  controller  LflZ  of  types  KI10- 
K10-100-II,  K16-100-II. 


150-11 


Pig.  18.8.  Drainage  controller  LMZ  of  type  KG2. 5-100-1. 
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Table  18.8.  stea m-water  and  water- to- water  high-speei/velocity 

preheaters  of  the  construction  of  the  Leningrad  branch  of 
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Key:  (1).  Preheaters.  <2) . Type  and  number.  (3).  Heating^ 

(2 5p 

surface  in  a*.  (4).  Size/d imensions  in  mm.  (5).  Parameters; 

or  kg/cm*.  (6).  Material  of  tubes.  (7).  length.  (8) 

diameter.  (9).  size/dimensions  in  mnu  (10).  a quantity  in 

pcs.  (11).  Steam-water  fourway  are  long  (TsITL)  . (12). 

Pressure  is  pairP  - //  the 

I rip 

(13a).  The  same.  (14).  Brass.  (15).  Steam-water  fourway  are 

short  (Orgenergostroy) . (16).  Steam-water  of 

sanitary-engineering  devices  two-pass  (Orgenergostroy).  (17). 

The  same,  fourway.  (18).  Steam-water  two-pass 
(Santekh proyekt) . 19).  Steam  and  water P 20).  The  same, 

fourway  (Nil  [^Scientific  Research  Institute  ] 

sanitary  engineering).  (21).,  Pair.  (22).  water.  (22a). 

Copper.  (23).  The  same.  (24).  Hater- to-water  sectional 
(Mosenergo proyekt)  . 

Page  320. 

18.2.  The  thermal  design  of  preheaters. 


pressure  of  water y?  -2D.  ( 1 3)  . Steel. 


The  basic  formula  of  the  thermal  design 


(18.1) 
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where  F is  a surface  of  heating  preheater  in  a*; 

Q - the  theraal  load  of  preheater  in  gcal/h; 

At  - an  average  logarithaic  difference  in  the 
tenperatures  between  the  heating  and  heated  aediua  in  °C; 

)c  - the  coefficient  of  heat  transfer  in  kcal/u?  h °c 

The  task  of  theraal  design  is  testing  the  confornity 
of  the  pre-selected  construction  of  preheater  to  the 
assigned/prescribed  conditions. 


Calculated  data  for  steaa-vater  preheaters. 


With  the  single-stage  preheating  cf  water,  the 
condensate  of  heating  steaa  is  cooled  to  90-95°C  because  of 
priaary  preheating  before  water  inflow  into  preheaters.  A 
quantity  pair  in  this  case  descends 
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PAGE 


0o. n 


( *n.B  ^KuNl)  ^ 

o ( 


( ^u.n  ^kuhi)  9.i. n 


kg/h. 


(18..) 


where  yt-  quantity  of  heat,  transferred  with  vapor  into 
first  stage  of  preheaters  (froe  the  selections  of  turbines) 
in  heal,  h; 

G - consumption  of  water  in  grid/network  during  design 
conditions  in  kg/h; 

xi„i—  the  temperature  of  the  reverse/inverse  network  water 
before  the  coolant  at  calculated  temperature  of  t and 
virtually  equal  to  r2t  into  °C; 

— the  enthalpy  of  heating  steam  in  keal/kg; 

'».n—  the  enthalpy  of  condensate  after  preheater  in 


keal/fcg; 
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(,’0I,  - the  enthalpy  of  the  condensate  of  heating  stean 
before  the  coolants  of  condensate  in  kcal/kg; 

tion.-o.99—  the  coefficient#  which  considers  the  heat  loss 

by  the  surface  of  basic  preheaters; 

t.  — the  aaxiaun  possible  tesperature  of  the  water, 
heated  in  basic  preheaters  in  °C. 

Quantity  of  heat#  transferred  to  water  in  preheater, 

kcal/h.  C8-3) 

^o.n 

Quantity  of  heat#  transferred  in  coolant# 

0o„-"  kcal/h,  (18  4) 

^O.n  ^KONA 


- 

fM  v A . 

.. 

• 

A ,-  ‘ ' r-  '• 

1 

r 

MP*  \ 

- * 
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Table  18.9.  Fundamental  design  characteristics  of  tape/filn 
preheaters  (on  the  projects,  carried  out  OHGRES  [ OP/'PdL  - 
State  Trust  for  the  organization  and  Rationalization  of 

peg  ion  a 1 Electric  power  Plants  and  networks]  for  the 


Note.  Vapor  pressure  of  the  heating,  predominant  in 
preheater  p = 1.2  atn(abs.)  with  the  tenperature  of 
saturation  .n-i#4.:c 


Key: 

(1). 

Indices.  (2)  . 

Productivity  in 

t/h. 

(3)  . Surface 

area 

of 

heating  in  a2. 

(h).  Tenperature 

of 

the  water# 

which  enters  the  preheater  in  °C.  (5).  Tenperature  of  water 

after  preheater  in  °C.  (6).  Diameter  of  housing  in  an. 

(7).  Height/altitude  of  housing  in  an.  (8).  Conplete  overall 
height  in  na.  (9).  Height/altitude  of  plates  or  concentric 
tubes  in  an.  (10).  Dianeter  of  nozzle  in  am. 


J 
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Table  18.  10.  Drainage  controllers  for  network  preheaters  of 


the  type  LMZ. 


Note.  Drainage  controller  KI  10-150-'11  has  the  contact 
device  of  the  signaling  of  the  emergency  lift  of  float. 

Key:  (1).  Typical  dimension.  (2).  The  internal  diaieter  in 

a*.  (3).  Conditional  pressure  in  ata(abs-)*  (4).  Tentative 

productivity  in  t/h.  (5).  The  coupling  di«ensions  of 
branches  in  (6).  Height  in  t.  (7).  intake  branch. 
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ttm  9**9*/***  'C 

(0 


m,  Ikkoji/m'  V*f 


Pig.  18.11.  Ifoaograa  for  deteraining  the  teaperature  of  the 
Mil  of  heating  tubes. 


Note.  Sinaltaneously  one  should  use  the  upper  or  lower 
scales  for  deteraination  or. 


Example.  is  given  c.  .,,-iuuu.  (point  h)#  .,-kujo  (point 

B)  . Connecting  point  1 and  B,  we  will  obtain  that 


ley:  (1).  kcal/a*  k *C. 
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BBSS! 


rig.  J8.12.  Graph  for  determining  the  heat-transfer 
coefficient  fro*  the  condensable  vapor  to  the  horizontal 
wall 


/ — yO  ; t - h —0.774 


;*>■  .von 

* 


Fig.  18.13.  Graph  for  determining  the  heat-transfer 
coefficient  fron  the  condensable  vapor  to  vertical  vail, 
sote.  Value  of  the  coefficient 
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coefficient  from  water  to  wall  with  longitudinal  flow  during 
cooling,  coaprised  by  foraula  VTi.  / - seas  tesperature  of 
the  water-cooled;  w is  real  speed  of  water.  Key;  (1). 


kcal/s*  h °C 


Fig„  18.15.  Graph  for  determining  the  heat-transfer 


coefficient  to  water  with  longitudinal  flow  during  heating 
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comprised  by  formula  VTI.  'cp«  mean  temperature  of  the  heated 

mater. 

Key:  (1).  kcal/m3  h °c. 


Page  323. 


The  temperature  of  water  at  the  entry  into  coolant  rfo, 
differs  from  in  view  of  addition  of  makeup  water  for 

the  compensation  of  leakages  and  for  providing  the  hot 
mater  supply  with  direct  water  sampling.  With  the  addition, 
equal  by  % o/o  with  temperature  tAni. 


Temperature  of  water  at  the  entry  into  basic  preheater 
(after  coolant) 


t’  =t'  I 

T2o*“t..0»  + C- 


(18.6) 


When,  in  the  circuit,  peak  preheaters  are 
condensate  of  heating  steam  they  direct,  as  a 
steam  space  of  basic  preheaters.  Consumption 
preheaters  in  this  case  will  compose 


present,  the 
rule,  to 


pair  for 


basic 
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p A.  Ai  t ( ‘«.,hi)  .. 

u°"  77 ; — r »9/h» 

' ‘o.o  'whi)  Him 


(18.7) 


-her*  Da.t  consumption  is  pair  to  the  peak  preheaters  of 
heat  and  power  plant  in  kg/h; 


the  enthalpy  of  the  condensate  of  the  peak 
preheaters  of  heat  and  power  plant  in  kcal/kg; 

in  n « 0,98  the  coefficient,  which  considers  the  heat  loss 
by  the  surface  of  peak  preheaters. 

Productivity  of  coolant  in  this  case 


Q«  “ (A...  ~ Ai.r)  ( «o.n  ~ kcal/h.  (|8.8) 


Consumption  is  pair  to  the  peak  preheaters 


°(T.  ~T. ) 

***•  (l8  9) 


where  the  enthalpy  of  heating  steaa  for  a peak 

prehsatsr  in  kcal/kg: 


K V ■■  
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T-  — the  temperature  of  water  after  peak  preheaters  in 

°C. 

The  thermal  design  of  the  coolants  of  condensate  is 
produced  by  two  conditional  conditions/nodes. 

In  the  first  conditions/mode  it  is  assumed  that  entire 

condensate,  which  enters  the  coolant,  boils  up,  forming 

pairs.  Calculation  is  conducted  just  as  steam-water 
preheater. 

The  parameters  of  the  vaporized  vapor  are  accepted 
according  to  saturation  state  with  20-30o/o  of  humidity.  A 
quantity  pair  is  deterained  from  the  formula 

o.n-  'in  ~f-P-unn°*—  kg/h,  (ism, 

^•.n  — I 'oo  *«'. HI 

where  the  enthalpy  of  the  secondary  steam  at  a pressure 

in  preheater  in  kcal/kg; 

a..  -0,09—  the  coefficient,  which  considers  the  heat  loss 

by  the  surface  of  heating  the  coolants  of  condensate. 
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In  the  second  conditions/mode  it  is  assumed  that  the 


condensate 

is 

under  pressure. 

which 

eliainates 

its 

effervesce  nc*»„ 

Calculation  is 

conducted  just  as 

vater-to-vater 

preheater 

cooled  of  condensate 

down 

to  90°C- 

78009420 
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-XX, 


to  . 


1. 

■■■■■■ 


it  W 60.  60  100  liO  IHQ  160  ISO 

t • C 

‘v  k 

Fig . 18.16. 


0 200  100  (00  000  toot 

t mm  ioi  cm  (x) 

Pig.  18.17. 


Pig.  18.16.  Graph  for  deteraining  the  coefficients  during 
cooling  A0  and  heating  -4,  of  water. 

Pig.  18.17.  Results  of  the  tests  of  tape/filn  preheaters 

with  G = 190  t/h  . K - the  coefficient  of  heat  transfer; 

* - 

^tenting  water  to  t.enperature  pair;  pmj6  overpressure  is  stean 
Key:  (1).  kcal/i*  h °C.  (2).  in  ■■  of  water  ca. 
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The 

surface  of  heating 

coolant  is 

selected 

in 

the 

ma  ximUfi 

Value,  obtained  during. 

Table  v 18.11-18.13  gives 

forms  and 

examples 

of 

the 

thermal 

design  of  surface  preheaters. 

The 

thermal  design  of 

tape/film  preheaters 

is 

prod  uced 

by 

the 

sane  formula  (18.1), 

that  also 

surface. 

The 

coefficient  of  heat 

transfer  in  these 

preheaters  in 

experimental  data  of  OHGRESw 

varies  from 

8000  to 

15000  kca 1 

6* 

h °C 

and  usually  is  accepted  10000 

kcal/m* 

h 

C.  To 

Pig.  18.17,  are  given  the  results  of  the  tests  of 
tape/film  preheaters,  carried  out  by  VTI. 

The  difference  between  the  temperature  of  the  saturated 
steam  and  the  temperature  of  the  heated  water  is 
recommended  to  accept  0. 5-1°c. 
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Table  18.11.  Standard  for*  for  the  calculation  of  horizontal 

st ••■-water  surface  preheater  (NTH  1437-58)  and  an  exaaple 
of  calculation. 


I A) 

PatMCpMuCTh 


111 


3ajaMu 

(,)  PbcwctmwA  pacxoa  retina 


(V)  TcMiiepaTypa  Macuiucima  napa 


M)  T.  Mncparypa  ioau,  B.xoa«weA  a noAorpeaartMt 


(/^TcMneparypa  aoflbi.  BuxoanmeA  Ml  nonorprijaTe.m 


^^CpeaMaa  TtunepaTypa  soau 


PasHocTb  TtMnrpaTyp  Ha  bxoac  m buxuac  boau  b 

ao4orpeBarc.it 

( at 

CpcAHRs  aorapH^MH'iecKaa  paiiiocra  TCMnepaiyp  Me* 
Ay  napuM  m boaoA  (cm.  ptic.  lb. 0) 

yae^knuA  Bee  ioau  npn  cpraneA  renricpaTj pe 


/O  0 s+i 

Caopooa  boau  a rpyOsax  M,cfK 


Koe$<t>M  uwe  mt  rennooTaaHM  ot  ctcmkm  k aoae  4.1*  rpo- 
AoaaHoro  06  r r ■■  m m ■ npH  HarpeaaMitM  (cm.  pnc  la  15) 


/PacseTMuc  <(><  pM\.iw  h yc.iosMuc 
oC<<  jMawtaMg 


* *"’i.  ftp 


A„(^.  T.)0,8^.0,2 


TeenepaTypa  ct«mkn  rpyfioK  (cm.  pwc.  18  11) 


PaiHocTs  M<.sAy  TCMneparypoA  HacuuieiiHM  napa  m creM 
roA 


Teuneparypa  aoHaeHca  ts 


. 'n+'cr  * 

ruj  ™ j * n j 


or<fc <1>mum*mt  tcriAOOT.jMN  or  »jp»i  jeni  Mp ) Joiueroct  na- 
pa N ropn  lOHTa.IbHt  A CT  fMKC  (CM  pmc.  la  12) 


jMa'KMM  RO*<P<pMUMfHTa  b (cm  pwc  18  12) 
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Tojnussa  caoi  nsrmiim  u rpy6i u* 
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Ko»4^Hane>T  renjioeposojMocTN  nsbniin  ■ rpyCns 
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HmMBPI 


DOC  * 78009420 


rK0* 


Continuation  7' able  18.11. 


H.'MWrHOIJHHC  » KMCHTI  piCHCTB 

T5 

PajMTpNOCTb 

Par srrHMf  >))•  pwv.nl  m yc.i>*MMe 
oAuhumchmi 

— 

PlCHO  IHUt 
•e.nt'tMHU 

<*> 

1 TerMonepeaa'iH 

« *c 

!/.,+  i/.„+  ilE.  + -^,K- 

Arp  amik 

J57« 

/jr) 

pjc'ieriia*  :t  jacpxMooTk  Marfa* 

M9 

0 

*4,cp  1 

i*.9  1 

ftpMNffTJ*  noaepxMorTb  no  TiinoftoA  ROMcTpy kuhm 

• 

F 

19.0  j 

Key:  (1).  Designation  of  the  cell/eienent  of  calculation. 

(2).  Dimensionality.  (3).  Calculation  formulas  and  the 
conventional  designations.  (9).  Calculated  values.  (5).  Are 
assigned/prescribed.  (6).  Calculated  heat  consumption.  (7). 

kcai/h.  (8).  Saturation  temperature  pair.  (9).  Temperature  of 

the  water,  entering  the  preheater.  (10).  Temperature  of  the 

water,  coming  out  from  preheater.  (11).  Mean  temperature  of 
water.  (12).  Difference  in  the  temperatures  at  entrance  and 

exit  of  water  in  preheater.  (13).  An  average  logarithmic 

difference  in  the  temperatures  between  vapor  and  water  (see 
Pig.  18.9).  (14).  The  specific  gravity/weight  of  water  at 

mean  temperature.  (14a).  kg/ms.  (15).  speed  of  water  in 


* r 
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tubes.  (15a).  a/s.  (16).  Heat-transfer  coefficient  from  wall 

to  water  for  a longitudinal  flow  during  heating  (see  Pig. 
18.15).  (16a).  kcal/n*  h °C.  (17).  The  temperature  of  the 


wall 

of  tubes 

(see 

Fig. 

18.11). 

(18)  . 

Difference 

between 

the 

tempe  rature 

of 

saturation  pair 

and 

wall. 

(19)  • 

Temperature  of 

t he 

film 

of  condensate. 

(20)  . 

Heat- 

transfer 

coefficient  from  the  condensable  vapor  to  horizontal  wall 
(see  Fig.  18.12).  (21).  The  value  of  coefficient  of  b (see 

Pig.  18.12).  (22).  kcal.  (23).  kg.  (24).  Thickness  of  the 

layer  of  scale  deposit  and  tube.  (2  5).  Coefficient  of  the 
thermal  conductivity  of  scale  deposit  and  tube.  (26). 
Coefficient  of  heat  transfer.  (27).  Calculated  heating 
surface.  (28).  Taken  surface  by  standard  design. 
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Table  18.  12. 
surface  steaa- 


St  a 

•at 


ndard  form  for  the  calculation 

• r preheater  (side- looking-200) 


of 

and 


vert ical 

an 


exanple  of  calculation. 


^^HaHMCNosaHNC  t.irvieNra  pacstra 

(X) 

PaaMcpHoCTb 

PaCItTHUC  ip'  PMy.lM  M VC.IOBHUC 
o6«>)MaHCHMB 

IS 

r» 

3.i  laMu: 

(4)  PicieTHi-rt  pacxoa  ren.u 

( ?)  KKa.iJH 

0 

| 15  10“ 

^TcMiicparypa  hacuuicHM*  napa 

• c 

126.5 

( y)  TcMneparypa  boam,  BxoaJiuieA  n noAorpcnaTCAb  h 
•uxojHUtA  HI  rioaorpeiiJTi'.iH 

• 

BH 

On) 

70  M 1 10 

fit) 

CpcAM**  TCMnepaTyp*  aojiw 

• 

. . _ h <t 

'cp  2 

00 

^VaiMoiib  TeuncpaTyp  hi  Bxoae  u mb  Buxo.’.e  b iioao- 
rpeb.tie.io 

• 

41 

U) 

CpeaMP.i«»rapniJ)iiii'jecKaM  paiMocTb  TeMiieparvp  MCMjy  n a- 
POM  M f»OJoA  (CM.  PMC.  18.9) 

- 

4,  = 

cp  1 — t 

2.2  It  — - 

'n-'i 

33 

F>0 

Vae.ibNwA  ucc  boau  np«  cpeAncA  TeMnepaiype 

Ill)  , , 

Kl/M' 

065.1 

TTV) 

n.iowaab  ceMcMMB  TpyCoK  oahoto  xo.ia  ripn  mmc.ic  rpyCon 

fl  B 0£H0M  XOAy 

u% 

•> 

r <*BH 

'rp"  4 " 

0.0635 

Of) 

ChOpOCTb  BO.l'J  B Tp)4Kax 

(if) 

M/CfK 

o 

U”  :luU':.(  <>-'.)  ',p 

1.04 

~frw) 

K o * p }>m mr‘M r TcnAooTAa'iH  or  c tchkm  k sole  nAH  npo 
jo.ibH»<ro  «>^Tt*K.inii8  npn  narpenaiiHM  (cm.  pnc.  18.15) 

h K it  l,M*  H *C 

. .0.8  0. J 

«tl“  ("  • T|)  ^BH 

8450 

(if) 

feMneparypa  i tchkm  TpyfloK  (cm.  phc.  18  III 

•c 

“»  ‘cp+  "n  '» 

CT  . + , 
h n 

104 

PaiMocTb  wc/K.iy  TeMneparypoA  HacuuiciiHM  napa  h ctch- 
m»A 

• 

tt=“'n-'cT 

22.8 

(xV 

Tcyncpaiypa  m.ichkh  KQHAcMcara 

• 

, *■»+  'cT 

n.i  *n  J 

115.4 

(i'f) 

Ko#|>.|iMuii«*mi  TenjiorrraMVH  or  koha^hc Hpyiouieroca  napa 

K BvpTHKJAbHOA  CTtfHK«*  (CM.  pHC.  18.  lit 

,7* 

4920 

(xi) 

m 

4 

'rm> 

2570 

k” 


2570 
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Continuation  tabl«  18.12. 


7fi.. 

~w 

Pi  iMrpHOCTI. 

Pncui  rtiNtf  •|i<ipMy.iu  m yc.i<>HHMf 

«6«>  IH  J'lOMHM 

FiCH»'TMue 
nc.iHSMiiia  | 

Tiy) 

A.imiiu  nytM  K'tii.iciu  ira  n.i-Mb  iiom-pviioc rn  ren.iuo6aic 
til  m np<  ru'iiioi)  ropii  ion  r j.iuiKJi)  n<*peropu.iKi« 



M 

// 

i 

' 

Ttn.it-ia  napouftpiiOBaHHH  npii  f_ 

&KKa.l/K! 

' 

821,1 

fin 

To.lUlMii.l  ( ,104  II J KM  Mil  M CTCIIKII  TpyfiKM 



- 

X7S 

^'mjk  m ;'rp 

M 

II,  l»*l 

r if ; 

K'>  ft*  pMlIHOtr  TeiUOUpoBO  IMOCTH  C.lOH  IMKHMII  H CTi-IIKM 
TpyfiKM 

Cub 

kKU.l/M  H *C 

Cj°) 

2 M % 

Ko  TemionepejaNM 

(~l0) 

Kka.t/M*  H 

ft  A 

1 / t 1 - _i  T p , H JK 

,/'»B-r,^n+~  -r- 

Arp  AHaK 

2320 

l-vi) 

PJCHCTM4M  llOltpxMlKlb  Mil  pi’Bi 

1^,-S  

M* 

i% 

1 

flpMHM?3«  none p xMoCTk  no  mnomoA  kohctpvkumm 

• 

F 

• • 

3U0 

Key:  (1).  Designation  of  the  cell/el enent  of  calculation. 

(2).  Dimensionality.  (3).  Calculation  formulas  and  the 
conventional  designations.  (4).  Calculated  values.  (5).  Are 
assigned/prescribed.  (6).  Calculated  heat  consunption.  (7). 
kcal/h.  (8).  Saturation  tenperature  pair.  (9).  Tenperature  of 
the  water#  entering  the  preheate?  and  coning  out  f ron 
preheater.  (10).  and.  (11).  Mean  tenperature  of  water.  (12). 
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Difference  in  the  inlet  ten peratures  and  at  output/yield  in 
preheater.  (13).  Log  nean  tenperature  difference  between 

vapor  and  water  (see  Fig.  18.9).  (19).  The  specific 

gravity/weight  of  water  at  mean  temperature.  (15).  kg/n  3. 

(16).  Cross-sectional  area  of  the  tubes  of  one  course  with 

the  number  of  tubes  n in  one  course.  (17).  Speed  of  water  j 

♦ 

in  tubes.  (18)-  m/s.  (19).  Heat-transfer  coefficient  fron 

wall  to  water  for  a longitudinal  flow  during  heating  (see 

Fig.  18.15).  (20).  kcal/a*  h °c.  (21).  The  temperature  of  1 

the  wall  of  tubes  (see  Fig.  18.11).  (22).  Difference  J 

between  the  tenperature  of  saturation  pair  and  wall.  (23).  j 

Tenperature  of  the  file  of  condensate.  (24).  Heat-transfer 

coefficient  fron  the  condensable  vapor  to  vertical  wall  (see 

| 

Fig.  18.13).  (25).  The  value  of  coefficient  of  A (see  Fig.  - 

18.13).  (26).  kcal.  (27).  kg.  (28).  Path  length  of  ; 

condensate  along  surface  of  heat  exchange  up  to  intermediate 
horizontal  partition/baffle*  (29).  Heat  of  vaporization  when 


(30)  . 

Thickness  of 

the 

layer  of 

scale 

deposit  and 

wall  of 

tube. 

(31).  Coefficient 

of 

the 

thernal 

conductivity 

of  the 

scale 

deposit  and 

wall 

of 

tub  e. 

(32)  . 

Coefficient 

of  heat 

transfer.  (33).  Calculated  heating  surface.  (34).  Taken 


surface  by  standard  design 
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Table  18.13.  Standard  fora  for  the  theraal  design  of  the 
surface  water-to- water  preheater  of  BVm  2050-34/1  aid  aa 


exaaple. 


OK 


HlHMCNoiJHMt  |.1«MCitri  piCMCTl 


rpiJ..eUH.,cTL  ^ Pki«tmi«  A'PMy.iu  H yc.v.iHUt' 
I Jlue|IH  CTb  o6«»  jHa'H-HMM 


I Go) 

j 35  »«  55 

7 Gs) 

«/M,8  m 
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Continuation  Table  18.13. 


(J) 

H jiimch  ttaHHi*  i.H'vtiir.)  pactcTa 

^^PJOK'THUO  «|c.pMV.1U  M yC.loBMUi’J 

«»6u  iMM'ICMMfl 
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NV.IM'IHHU 

(ft) 

( k<>p'n.rt»  iiv.iu  a M<*Mrp) fma\t  npucTpancrm* 

G?z 

M CfK 

n 

\\  

ni>  3UI0  - i / / , 

up  np  'n{> 
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M 
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> pr"  ;J» 
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K>»  »*t»  Phiiii»-mt  npit  turpi  saiimt  <•  m j.mc  |H  l»>) 

- 

, P,«.t5 

A . 0.0 209 

“ ,0  8 

7.2 

iw 

K'l  MT  TCn.lOOl  npt<  OX.lfliK.VHHH  B<UU  (I'* 

P«*  ia  M» 

(i7) 

KKU  1 M H 0 C 

' O S -0  •’ 

75<ni  I 

TT3l 

K'f'l-l  iiu ii' ht  Tcn.i(»>T.ia>iH  npH  warpenamiH  »o,iu  (cm 
pin  . M C,| 

Gi) 

SKUA  MJ  H °C 

* . . 0.H  —0.2 

qB  ” ( T„  W „)  ^ 

‘Sunt 

Tt.  1 lit  11  il  .1  C.loU  M.lKII  n II  M CTeMKII  Tpvf»*M 

M 

^huk  M ?'rp 

O.'kOi  ii 

O.N'I 
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K«>»;  !.ii.i*nr  Tt*n.ionpoMoaMocT»i  u.mpna.i.i  h a k n n i«  it 

Tp>f  isM 

SKUA  M H °C 

‘hqk  h 

2 H 9(1 

(a,) 

Pac  u*n..J«  KO»4i<pHUH«  HT  Ten.lfMKpe.ia'iM 

KKUA  M ‘ H °C 

*-  1 

t.  f, 

V\+  !/»b  -f-  T + 

• Tp  HaK 

1220 

fan — 

BldOpJMM.Itl  ri'iliopxiioi  Tb  no  THIl'mofl  KOHCTpyKIlMH 

M ‘ 

144,2 

T& — ■ 

An i»< nn.ni  a.ihha  ipyOoK 

M 

F„ 

L =- 5-  =«*  Iz 

" dcp  " 

28 

17*1) 

Bm^P  'IIHUU  ,MltlU  O.lHoA  C«KUMM 

l 

4 

Off) 

Mmo.io  cknuhA 

*-t  l 

7 

Note.  Pr  - Pr^ndtl  nuaber,  >j  absolute  viscosity  in 
kg/s«a. 

Key;  (1)„  Designation  of  the  cell/eleaent  of  calculation. 
(2).  Dine  ns  tonality.  (3).  Calculation  forsulas  and  the 
conventional  designations.  (4).  Calculated  values.  (5).  Ace 
aaaigaed/prescribed.  (6).  Calculated  heat  consuaption.  (7). 
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kcal/h.  (8).  Temperature  of  the  heating  water  at  entrance 
and  exit.  (9).  Temperature  of  the  heated  water  at  entrance 


and  exit. 

(10).  and.  (11). 

Mean 

tea pe rat  ure 

of  the  heating 

wa ter- 

(12) 

. Mean  temperature 

of 

the 

heated 

water.  ( 13) . 

targer 

and 

smaller  difference 

in 

t he 

temperatures  between 

heating  and  heated  water-  (14).  Mean  logarithmic  difference 
in  the  temperatures  between  heated  and  heating  water  (see 
Pig.  18.10).  (15).  A difference  in  the  temperatures  of  the 

entering  and  coming  out  water  in  tube  and  intertube  space 
(is  assigned/prescribed).  (16).  Specific  gravity/weights  at 
mean  temperatures  of  water  in  tube  and  intertube  space. 
(16a).  kg/m3.  (17).  Speed  of  water  in  tubes.  (17a).  m/s. 
(18).  Speed  of  water  in  intertube  space.  (19).  The 
coefficient  with  cooling  (see  Pig.  18.16).  (20).  The 

coefficient  of  pi  heating  (see  Fig.  18.16).  (21).  The 

heat-transfer  coefficient  during  cooling  of  water  (see  Fig. 
18.14).  (22)..  kcal/m*  h ®C.  (23).  The  heat-transfer 

coefficient  during  heating  of  water  (see  Fig.  18.15).  (24). 

Thickness  of  the  layer  of  scale  deposit  and  wall  of  tube. 
(25).  Coefficient  of  the  thermal  conductivity  of  the 
material  of  scale  deposit  and  tube.  (26).  Calculated 
coefficient  of  heat  transfer.  (27).  Selected  surface  by 
standard  design.  (28).  Active  length  of  tubes.  (29). 

Selected  length  of  one  section.  (30).  Number.  (31).  pcs. 
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18. 3.  Loss  of  head  of  water  in  preheaters. 

The  loss  of  head  of  water  in  preheater  is  determined 
from  the  formula 


(18.11) 

where  \ht  and  a/i*-  losses  of  head  to  friction  and  local 
resistance; 

i»—  the  coefficient  of  friction  are  determined  from 


\h  = AAr  + AAB  = Iz  IF;  + 


+ 


2* 


an  of  water,  on* 


formula  for  rough  tubes; 
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7 - the  specific  gravity/weight  of  water  at  nean 

temperature  in  kg/rn*; 


g - the  acceleration  of  gravity  in  n/s*; 


L - the  length  of  one  course  in  m; 


2*  the  sua  of  the  coefficients  of  local  resistance; 


w*  — the  speed  of  Water 

in  tubes 

or 

in  intertub« 

Pornula  (18.  11)  can  be 

presented 

in 

the  form 

a a -uiw\  a 

of 

water,  cn. 

Values  of  Sh  are  given  in  table  18.14,  18.15. 

During  the  deter Bination  of  values  of  Sh,  it  is 
accepted  that  y.-  woo  kg/n»- 

Local  resistance  for  intake  and  doenetrean  chan  bets 

- on  1.5;  for  rotations  through  180°  with  the  transition 
from  one  cluster  to  another  Inside  the  chamber  - 2.5;  for 
rotations  through  180°  during  transition  of  one  section  to 
another  through  the  elbow  - 1.7. 
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Value  >.T  for  horizontal  steam-water  and  water-to-water 
preheaters  according  to  MVN  1416-58,  1437-58  and  2050-57  is 

calculated  for  the  brass  tubes  as  and  frm-=*o,oooj  as 

coaprises  lT-o.(Mi  Value  iT  for  vertical  steaa-water  preheaters 
is  calculated  with  17.5  aa  and  *#,-0.0002  aa  coaprises  a.t^o.oi 

The  number  of  rotations  in  water-to-water  preheaters 
with  the  pass  of  water  in  tubes  is  accepted  equal  to  the 
number  of  sections  minus  unity. 


Page  328. 

For  water-to-water  preheaters  coefficients  of  local 
resistance  in  intertube  space,  the  referred  to  speed  water 
into  intertube  space  it  is  perpendicular  to  tubes  - 1;  on 

leaving  of  water  froa  intertube  space  at  an  angle  of  90<> 

- 1;  during  transition  of  one  section  to  another  at  an 

angle  of  90°  in  intertube  space,  - 2,  with  the  bending  of 

four  partition/baffles,  which  support  tubes,  with  the 
reference  of  coefficient  to  the  speed  of  water  in  intertube 


space 


2 
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Table  18.  14.  YaLues  of  Sh  at  the  conditional  length  of 


course  or  MCtion,  equal  to  1 a. 


| w 

n«i(|orptf»«rc.iH 

(fO 

WhC.JO  XOioB  M.1M  ri'KUHH 

rs) 

'popuv.ia  t.i a npf;»MCMHa 
111 

inr 

111  !IS»M  I.1HN’*  1 >1* 
n.ih  CMMM  a 1 m 

(S) 

W III  I4B  1BVX  XOJ..B 

0.262  14-0,29 

0.542 

(t)  mp.  a 

(7)  III  im  *ICTIJpCX  *04  H 

0.5.M  1 +0,536 

1.057 

(*) 

acprtiK  j.ii.iiue 

111  ia  inyx  *•  i <u 

0,24  (+0.28 

0.52 

(7) 111  i.t*  ‘ifTupex  xoaob 

0.48  (+0,536 

1.016 

(ic) 

■on  ■ .iiryHHui  Tpyfinai 

HI  j.i*  in  >A  ccKiiiiM 

0.131  / +0.153 

0.284 

ropn- 

('*)  111  ,i.m  io vx  cckiihA 

0,2o2  / +0,239 

. 

0.501 

^/^oai  ■ new  rpyANwM 

(y)  U1  i.t*  (i\huA  cckumm 

0,131  I+0.2M 

0,335 

lip<  CTp jMCTiie 

11!  i.i*  ibvx  cckim*  A ) 

0.262  (+<>.408 

0.67 

Key:  (1).  Preheaters.  (2).  Nuaber  of  courses  or  sections. 

(3).  Formula  for  deter  aination  of  Sh.  (4).  of  Sh  at  the 
length  of  course  or  section  1 a.  (5).  horizontal.  (6)*  Sh 
for  two  courses.  (7)  . Sh  for  four  courses.  (8)  . 

Steam-water.  (9).  vertical.  (10).  Water  in  brass  tubes. 

(11).  Sh  for  one  section.  (12).  Sh  for  two  sections.  (13). 
Water-to-water  horizontal.  (14).  water  in  intertube  space. 
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Table  18. 15.  Value  of  coefficient  Sh  for  the  preheaters  of 
different  types. 


Key:  (1).  Type  of  preheater.  (2).  steae-water  horizontal. 

(3).  Mater- to- water  horizontal  (water  in  tubes).  (4). 

Ha  ter- to- water  horizontal  (water  in  the  intertube  space). 

(5).  two-pass  with  the  length  of  course  in  m.  (6)  . fourway 
with  the  length  of  course  in  m.  (7) . single-section  with 

the  length  of  course  in  m.  (8).  two-section  with  length 
sections  in  «.  (9).  single-section  with  length  sections  in 

m.  (10).  two-section  with  length  sections  in  m.  (11). 
Steam-water  vertical. 
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Chapter  19. 


THEBHAL  POUT. 


Central  theraal  polnt/iteas  are  erected  during  the 
input/introduction  of  aain-llne  theraal  netaorks  to  the 
territory  of  Industrial  enterprises  to  an  account  the 
teapered  froa  heat  and  power  plant  or  fron  the  district 
boiler  rooa  of  heat#  aonitoripg  of  the  paraaeters  of  heat 
carriers  and  organizations  of  the  additional  control  of  heat 
distribution. 

Figure  19.1  gives  the  exeaplary/appEoxiaate  scheaatlc  of 


the  layout 

of 

the  central 

theraal 

point/itea  of 

industrial 

enterprise. 

The 

diaensions 

of 

the 

locations  of 

theraal 

point/iteas 

are 

deter ained 

of 

the 

conditions  of 

pro viding 
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/or  3 


the  pass  asong  the  protruding  equipment  coaponents  and  the 
wall  not  less  than  1 


By  institute  Hosproyekt  C Institute  for  the 

Planning  of  Housing  and  Civil  Engipeering  Construction  in 
the  City  of  Moscow ] are  developed  the  standard  projects  of 

the  central  theraal  point/it eas  of  the  quarters  of  city 

with  the  preheaters  of  hot  water  supply  and  puapiag  of 
displacenent  for  heating  systeas  (Pig.  19.2). 


V 
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Pig.  19.1.  Bxeaplary/approxiaate  scheaatlc  of  layout  of 
central  thecaal  point/itea  of  induatrial  enterprise  froa  heat 
and  power  plant:  1 - collector/receptacle  of  feeding  water; 

2 - collector  A*c«pt*cle  of  reverse/inverse  water;  3 - 

collector/receptacle  stean  line;  4 - tanka  for  condensate;  5 

- pan pa  for  puaping  of  condensate;  6 - safety  valves;  7 - 

carrier-rings  orifice;  8 - stean- jet  elevator;  9 - 
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asscabling  window;  10  - into  well  of  drain;  11  - strap 

supports;  12  - fixed  supports;  13  - aovable  supports;  14  - 

catch;  IS  - water  line  feeding  fi  500  an;  16  - water  line 


re  verse/in  verse 

ft 

500 

17 

- steaa  line 

o 

o 

st 

■>; 

18  - 

water 

line 

feeding 

0 

300 

sa; 

19  - water 

line 

re verse/in  verse 

0 

300 

■s; 

20 

- steaa  line 

0 250 

21  - 

steaa 

line 

0 

200 

22 

- 

steaa  line 

100  bb; 

23 

- 

water 

line 

feeding 

0 

150 

bb; 

24  - water 

line 

re verse/ib  verse 

0 

150 

■>; 

25 

- condensate 

piping 

forcing  0 

125  na;  26  - condensate  piping  self-flowing  0 80  an. 
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The  connections  of  the  preheaters  of  hot  water  supply 
are  accepted  two-stage:  consecutive  and  sized. 


In  soae  systeas  central  thersal  point/itens  are  erected 
during  the  in put /introduction  of  thersal  network  into  quarter 
with  the  pcesecvation/retention/aaintaining  of  two-funnelled 
distributive  thersal  network  without  a change  in  the  taken 
graph  of  teaperatures.  The  basic  designation/purpose  of  such 
point/iteaa  is  the  centralised  account  of  heat  distribution 
to  quarter  and  centralized  control  of  the  hydraulic 


* 
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conditioos/aode  of  entire  group  of  the  buildings  of  quarter 
(Fig.  19.3). 

The  noras  of  quality  in  carbonate  hardness  and  oxygen 
content  for  the  water,  which  enters  the  local  systeas  of 
hot  eater  supply  in  the  closed  systeas  of  theraal  networks, 
are  not  establish/installed.  Experience  in  operation  will 
show  the  need  for  its  preliainary  treatment,  in  essence 
deaeration,  to  avoid  the  intense  internal  corrosion  of 
tubes.  In  connection  with  this  in  central  theraal 
point/iteas  in  closed  systea,  are  provided  for  the  settings 
up  on  deaeration  and  the  stabilizations  cf  water,  but  with 
water  by  rigidity  it  is  aore  than  4 ag«equiv/liter  -, 
also,  on  its  softening. 

settings  up  on  water  treatment  for  hct  water  supply 
are  applied  siaplec  than  for  aakeup  water  of  heat  and 
power  plant  or  boiler  rooas. 

In  project  indicated  above  standard  cf  Bosproyekt,  is 
provided  for  the  setting  up  of  doloaite  (aagnesiua-aass) 
filters. 


She  nethod  of  protection  with  the  aid  of  doloaite 


DOC  * 78009421 


PAGE  /0^rJ 


filters  is  based  on  creation  on  the  walls  of  tubes  and 
equipaent  of  the  passivating  coatings. 

the  fired  dolonite  absorbs  fros  water  entire  aggressive 

«3=^o.l li ^ Corker*  dic(J<4e.,  <ii5 6ko-r<-j«S  )f'«.t't 

and  the  part/t  of  bicarbonate  salts,  forcing  thes  to  separate 
out  to  the  surface  of  tubes  in  the  fors  of  carbonates, 
which  passivate  the  process  of  corrosion. 

6isnltaneousl y as  a result  of  the  elimination  of 
aggressive  carbonic  acid  grow/rises  pH  of  water,  which 
decreases  its  activity. 

The  maintenance  of  filters  is  reduced  to  the 

replaceaent  (approximately  one  time  per  annoa)  of  the  filter 
bed  of  dolomite  and  the  periodic  flushing  of  filter  by 
return  current  of  water. 

Xn  the  thermal  point/iteas  of  some  cities  for  the 
deaeration  of  water  of  hot  water  supply,  is  applied  the 

installation  of  steel~shavings  filters  (Pig.  19.4). 

Hot  water  after  preheater  enters  steel~shaving  filter, 

then  it  passes  through  the  narble  or  guartx  filter.  Barbie 

• * «_••■•*«*  ••  • „ ...... 

grit  absorbs  from  water  dissolved  carbonic  acid. 
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transfer/con verting  to  soluble  bicarbonate  of  calciua. 

The  work  of  steel-shaving  filters  is  considered 
satisfactory,  if  the  oxygen  content  in  water  after  filter 
on  1.5-3  ng/1  is  less  than  its  critical  solubility  at  this 

teaperature  and  atnospheric  pressure. 

Bach  user  of  heat  (habitable,  public  or  industrial 

building)  aust  have,  as  a rule,  one  theraal  point/itea.  For 
large  buildings  is  allov/assuaed  the  device  of  several 
theraal  point/iteas. 


On  the  basis  of  character  and  guantity  of  placed 
equipaeat,  the  size/dinensions  of  locations  for  the  theraal 
point/iteas  of  separate  buildings  tentatively  can  be 
accepted:  for  habitable  and  public  buildings  without  hot 

. .9 

water  supply  - 1.5  x 4 a at  height/altitude  2 a;  for 
habitable  and  public  buildings  with  hot  water  supply  in 

closed  systea  - 5 x 8 at  height/altitude  2.8  a. 

(theraal  point/iteas  aust  have  ventilation  and  electric 
lighting,  but  ia  the  presence  of  water-heating  installation 

settiag  up  and  puaping,  furtheraore,  telephone  coaaunication 
with  the  dispatcher  of  the  theraal  network  of  area. 


HWRI  * — -TJ 




- 
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Fig.  19*2.  Scheaatic  diagraa  of  central  t her sal  point/itea 
of  gearter  of  city  in  closed  systea.  1 - preheater  of 
first  stage;  2 - preheater  of  the  secoqd  step/stage;  3 - 

doloaite  filters;  4 - circulating  Flaps  of  hot  water 
supply;  5 - airing  network  puapa;  6 - sludge  pans;  7 - 

water  aeter  on  cold  water;  8 - water  aeter  on 

re verse/in verse  network  water;  9 - heat-counter;  10  - 

diaphraga;  11  - three-way  waive;  12  - water  pipe. 

Key:  (1).  In  quarter.  (2).  Proa  TXTs. 


DOC  » 78009421  PAGE  **  /O^0 


I 5 7 ] a 13 


Fig.  19.3.  Scheaatie  diagran  of  central  theraal  point/itea 
of  qaarter  of  city  with  open  systea.  1 - aanoaeter;  2 - 

theraoaeter;  3 - aeasuring  diaphraga;  4 - hydraulic  relay 
of  type  3a;  5 - single-pass  control  valve  with  diapbraga 

servoaotor;  6 - the  saae«  but  tvo-pass;  7 - pressure 

iapulae;  8 - puap  of  displaceaent ; 9 - feed  pipe;  10 

reverse/inverse  aain  line;  11  - quarterly  network;  12  - 

selection  of  water  to  hot  water  supply;  1 - regulator  of 

airing;  II  - flow  regulator. 

Key:  (1).  Proa  heating  systea.  (2).  To  heating  systen. 

Page  331, 

Che  local  water  heating  systeas  and  ventilation  are 
connected:  a)  to  water  theraal  networks,  as  a rule. 
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according  to  direct  circuit;  b)  to  steaa  thereal  networks  - 
according  to  independent  circuit  with  the  setting  up  of 
local  steae-water  preheaters. 

Independent  connection  to  water  thereal  networks  is 
applied  for  the  systens  of  separate  buildings,  if  their 
direct  connection  is  led  to  the  coeplication  of  the 
hydraulic  node  of  the  systee  of  thereal  networks.  For 
exaaple,  according  to  independent  circuit  connect 
high-altitude  buildings;  the  unit  buildings,  arrange/ located 
on  the  considerably  higher  or  lower  narks  of  the 

earth/ground  with  respect  to  thereal  area;  the  separate 
buildings  whose  local  systens  are  designed  to  pressure, 
considerably  scalier  than  the  reaaining  buildings  of  area 
and,  etc. 

I 

If  the  calculated  tenperature  of  water  in  the  local 
systee  - lower  than  calculated  tenperatare  of  water  in  thereal 
network,  in  t hemal  point/itea  are  provided  for  . the  nixing 

devices.  As  the  nixing  devices  of  the  local  systeas  of 
hot-water  heating,  are  applied  the  . steel  water- jet  elevators 
of  the  construction  of  VTI  - the  halting  systee  of  the 

' r - 

Bose  power  aystea  Adain.  The  elevator  of  the  indicated 
construction  is  given  in  Fig.  19.5.  Table  19.1  gives  the 


! 
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basic  structural/ design  diMosions  of  elevators. 

The  procedure  of  calculation  of  water- jet  elevators  is 
given  in  table  19.2.  Figures  19.6  depicts  noaogras  for  ' 
detereining  the  diaseter  of  nozzle  and  nunber  of  elevator. 

4 

« l 

Hater- jet  elevators  are  applied  for  heating  systeas  with 

r * . . 4 

calculated  loss  of  - pressure  not  aore  than  1.5  a water 

coIum.  To  one  elevator  it  is  peraitted  to  connect  the  \ 

group  of  snail  buildings  with  total  heat  consuaption  for 

) 

heating  0.3  gcal/h  under  the  condition  of  alignaent/levelling  j 

losses  of  head  in  branches  to  separate  buildings,  in  this 

■I 

case*  the  resistance  of  distribution  networks*  including  < 

. i 

heating  system*  must  not  exceed  1 a water  coluan. 

1 r 

• t i 

Hith  the  insufficient  available  pressure  in  theraal 
network  for  the  work  of  elevator*  the  nixing  is 

realize/accoaplished  by  centrifugal  puaps.  In  this  case  is 
possible  also  the  circuit  with  the  .joint  operation  of 

elevator  and  punp  of  the  construction  of  TsMIIPS.  Technical 

characteristic  and  the  coaaon/general/lotal  data  of  puaps  of 

Ts HIPS  are  given  in  *£able  19.3. 

■here  the  teaperature  of  water  in  heating  systea  is 
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not  United  (sport  halls,  basins,  baths,  laundry,  commercial- 
locations,  the  assignments  of  public  nutrition  by  volume  500 

• r 

■*  and  more,  the  industrial  buildings),  direct  connection  to 
thermal  networks  it  is  realize/accomplished  without  mixing  of 
water  from  return  line* 
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Pig*  19.4.'  Scheaatic  of  preheating  setting  of  hot  water 
supply  with  deaeration  by  steel-shaving  filters  in  central 
thernal  point /iten  of  guarter  of  city.  1 - steel-shaving 

filter;  2 - guartz  filter;  3 - preheater  of  first  stage; 

4 - preheater  of  the  second  step/stage;  5 - tenperature 
regulator;  6 - circulating  punp:  7 - water  aeter;  8 - 
water  pipe;  9 - feeding  line  froa  theraal  network;  10  - 

reverse  line  into  theraal  network;  11  - for  the  heating  of 
guarter;  12  - line  of  hot  water  supply;  13  - circulation 

line  of  the  systea  of  hot  water  supply. 

Pig.  19.5.  steel  elevator  of  construction  VTI  - heating 
systea  of  nose  power  systea  Adain.  1 - shaped  flange;  2 - 

peck  lag;  3 - nozzle;  4 - replaceaent  part  of  the  nozzle. 


I 
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Table  19. 1.  Basic  street  aral/design  dimensions  of  elevators. 


*sys  (1)*  Basbsr  of  elevator.  (2).  Overall  length  in  as. 
(3).  Diaaeter  of  throat/neck  in  an.  (4).  Bores  of 

connecting  branch  connections  in  aa.  (5) • Length  of  nozzle 
in  aa*  (6).  Weight  (without  additional  flange)  in  kg.  (7). 
Limits  of  econoaical  supply  of  the  mixed  water  with  loss 
of  head  in  system  0.1  kgf  cm2  a3/b*  (8).  input.  (9). 
output.  (10).  suction.  (11).  complete.  (12)  . replaceable 

part. 
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Table  19.2.  Different  formulas  for  determining  the  nozzle 
of  elevator. 
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Key:  (1)*  The  conventional  designations.  (2).  Designations. 

(3).  Unit  of  aeasureaent.  (4).  Calculation  foraula.  (5). 
Runber  of  foraula.  (6).  Calculated  coefficient  of  the 
injection  (displaceaent)  of  elevator.  (7)'^  where  1.15  is  the 

coefficient,  obtained  on  the  basis  of  the  experiaental  data 
of  the  heating  systea  of  the  Hose  power  systea  Admin.  (8). 
Consuaption  of  theraof  icated  (ejecting)  water.  (9).  a/h. 

( 9 i)  f lc uj  rvite.  miKcrf  liate r, 

(10).  Given  consuaption  of  the  aixed  water.  (11).  Diaaeter 
of  the  neck  (nixing  chaaber)  of  elevator.  (12).  Diaaeter  of 
the  nozzle  of  elevator.  (13).  Required  pressure  before  the 
elevator.  (14).  a h2o.  (15).  Diaaeter  of  nozzle  oa  the 

available  pressure  before  elevator  B.  (16).  Consuaption  of 
therapf icated  water  according  to  the  available  pressure 
before  the  elevator  and  diaaeter  of  nozzle.  (17).  Heat 

consuaption  for  heating.  (18).  kcal/h.  (19).  Tenperature  of 

water  in  the  supply  pipe  of  theraal  network.  (20). 
Tenperature  of  water  in  run-back  of  theraal  network.  (21). 

Tenperature  of  water  in  the  supply  pipe  of  local  heating 

systea.  (22).  Tenperature  of  water  is  run-back  of  local 
heating  systea.  (23) . Hydraulic  resistance  of  local  heating 
systea.  (24).  Quantity  of  aixed  water  froa  local  heating 

systea.  (25).  a B20. 
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Page  333. 

In  closed  systeas  the  connection  of  the  local  systeas 
of  hpt  water  supply  is  realize/accoaplished  according  to  the 
independent  circuit  through  water-to-water  preheaters,  while 
in  the  open  systeas  - it  is  direct  to  feeding  and  return 
lines  of  the  in put/introductiop  of  theraal  network. 

The  basic  scheaatic  diagraas  of  the  connection  of  the 
local  heating  systeas,  ventilation  and  hot  water  supply  to 
two-f wnnelled  water  networks  and  the  conditions  of  their 
application/use  are  given  in  'Cable  19.4. 

tor  alignaent/levelling  of  the  diurnal  graph  of  the 
load  of  hot  water  supply,  is  recoaaended  the  setting  up  of 
accuMilator  tanks  in  baths,  laundry,  shower  public  and 
iqdustrial  buildings,  in  hospitals  and  sanatoriuas  with  and 
and  water  cure. 

The  capacitance  of  tank-storage  batter y/accuaulators  for 
baths  and  laundries  is  deterained  i q accordance  with  s/j< P 

II-  L.  i3-ca  and  II-  L-.m-ta. 

tor  shower  public  and  industrial  buildings  the 
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capacitance  of  tank-storage  battery/accuaulators  is  recoasended 
to  accept  depending  on  the  nuaber  of  established/installed 
shower  bath  systeas,  accepting  the  tiae  of  the  charge  of 
tanks  in  accordance  with  'Cable  19.5. 

Por  large  s hover  and  aud-baths, * is  allov/assuaed  to 
deteraine  the  capacitance  of  tank-storage  latter y/acc naalators 
on  the  basis  of  the  continuous  feed  of  the  hourly  aean 
consuaption  of  water  for  the  days  of  the  greatest  water 
consoaption. 
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Table  19*3.  Technical  characteristic  and  general  data  of 


pupa  of  tsIIIFS. 
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1440 

0,23 
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V 

80 

65 

506  X235  X245 

220 

Kaji  (1)*.  Designation.  (2).  Unit  of  neasnrenent.  (3). 

According  to  data  TsMIIPS-10.  (4).  According  to  data 
TsBIXPS-20.  (5).  Productivity.  (6).  n*/h.  (7).  Pressure  is 

coanoa/general/total.  (8).  a H,0.  (9).  Speed.  (10).  r/nin. 

(11).  Shaft  horsepower.  (12).  kW.  (13).  Outside  dianeter  of 
wheel.  (14).  Type  of  electric  notor.  (15),;  Power  of 
electric  notor.  (16).  kW.  (17).  Operating  pressure.  (18). 
kg/ca*.  (19).  Diaaeters  of  branch  connect icns  plenua  and 
suction.  (20).  Weight.  (21).  kg.  (22).  Diaensions.  (23). 

length,  width,  height/altitude.  (24).  The  kind  of  current  is 
alternating/variable  single-phase,  w?).  VA 
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Table  19«4.  Basic  scbeaatic  diagraas  of  the  connection  of 
local  systems  to  theraal  networks  and  of  the  condition  of 
their  applies tioa/ase.  
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Key:  (1).  Schematic  diagraa  of  connection  and  its 

designation.  (2).  Application/use  conditions.  (3).  Local 
heatisg  systeas  and  ventilation.  (4).  Direct  without  nixing 
devices.  (5).  For  the  heating  systeas  of  industrial 

buildings,  baths,  laundry,  sport  halls,  basins,  coanercial 
locations,  buildings  of  public  nutrition  by  voluae  500  a3 
and  aore  and  ventilation  systeas  at  the  calculated 

teaperature  in  theraal  networks  to  150°C,  and  also  for  the 
heating  systeas  and  ventilation  of  habitable  and  public 
buildings  and  everyday  locations  of  industrial  buildings  at 
the  calculated  teaperature  in  theraal  networks  to  105°C. 

(6).  Direct  with  elevator-aixer.  (7).  For  the  heating 
systeas  of  habitable  and  public  buildings,  everyday  locations 
of  industrial  buildings  at  the  calculated  teaperature  in 

theraal  networks  150°C;  for  the  heating  systeas  of 
industrial  buildings  and  ventilation  systeas  of  separate 
buildings  if  necessary  for  a reduction/descent  in  the 
teaperature  of  water,  which  enters  the  local  systea.  Is 

applied  with  loss  of  pressure  in  local  systea  to  1.5  a 

water  coluan.  (8) . Direct  with  puap  during  cross  connection. 

(9).  For  the  sane  conditions  that  and  with  elevator-aixer, 
bat  with  insufficiency  of  the  available  pressure  for 
operation  of  elevator  or  with  loss  of  pressure  in  local 

systea  are  aore  than  1.5  a water  coluan.  (10).  Independent 
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circuit  of  connection.  (11)*  For  the  heating  systens  and 
ventilation  at  a pressure  in  delivery  pipe#  it  is  higher 
than  static  in  local  systea,  at  a pressure  in  return  line 
higher  than  pernissible  for  a local  systea#  with  in 
sufficiency  of  available  pressure  for  the  work  of  the 
elevator  of  nizer#  for  buildings  with  height/altitude  is 
aore  than  60  n#  during  connection  the  theraal  networks  with 
the  calculated  teaperature  in  delivery  pipe  above  150°C. 


(12). 

Local 

systens 

of 

hot  water 

supply. 

(13). 

Parallel. 

(1«). 

Closed 

systea 

of 

theraal  networks. 

(15). 

For 

residential# 

public 

and 

ind ustrial 

buildiqgs  independent  of 

the  relationship/ratio  of  the  naziaua  hourly  consuaption  of 

•.(W4.K6-  — r-' 

heat  for  hot  water  supply  C/_ , and  heating  Q L_.  I o 

' r'3  (nmiKC  01 

lX  r*.  6 V / 

preferred  application/use  it  is  recoaaended  when  ? 1 , and 

also  for  snail  buildings  with  total  heat  consuaption  for 
heating  to  150-200  thousand#  kcal/h  and  for  industrial  users 
with  quantity  of  shower  systens  up  to  5.  (16).  Connected 
in  sbries.  (17)#  For  residential  and  public  buildings  with. 
(18).  Two-stage  is  consecutive.  (19).  For  residential#  public 
and  industrial  buildings  with.  (20) . Two-stage  - nixed. 

(21).  For  residential#  public  and  industrial  buildings 


independent  of  the  relationship/ratio  of  the  naxinun  hourly 
consuaption  of  heat  for  hot  water  supply  0 and  heatingQfr  ^ 
To  preferred  application/use  it  is  recoaaended  with.  (22) . 
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Direct  eater  selection  froa  thereal  network.  (23) . The  open 
system  of  heat  networks  for  residential,  public  and 
industrial  buildings  regardless  of  the  relationship/ratio  of 
loads. 

33  5- 

Table  19.5.  Duration  of  charge  of  batteries  depending  on 

the  number  of  a hover  gride. 


Kejj  (1).,  lumber  of  shower  grids.  (2).  Number  of  hours  of 
the  charge  of  batteries  to  replacement.  (3).  To.  (4)  . It 
is  not  establish/installed.  (5).  and  more. 
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Section  T. 


I 

[ BEAT  COITBOL  AMD  AUTOMATION  OF  THEBflAL  BETHOBKS. 


Chapter  20, 


BEAT  COBTBOL^  AUTOMATION. 


20.1.  Beat  control  of  theraal  networks. 


Beat  control  encoapasses  all  coaponent/links  of  the 
systeas  of  heat  supply  (heat  and  poser  plant  or  boiler, 
theraal  network  with  poaping  and  the  theraal  point/iteas  of 
users)  and  includes  the  aeasureaent  of  the  teaperat ores  of 
heat  carrier  and  air,  pressure  of  heat  carrier,  coolant 
flow  rate,  level  of  water  and  condensate  in  tanks,  and 
also  the  salinities  of  condensate,  of  aakeup  water  and 
network  water. 
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Vbe  indicated  values  are  neasored  with  the  aid  of  the 
shoving*  recording  and  sunning  heat-neasuring*  and  also 
signalling  instranents. 

■he  designations  of  basic  values  and  the  conditional 
inage  of  neasuring  neters  and  regulators*  used  in  the 
circuits  of  heat  control  and  autonation  are  given  bj  Table 
20. 1. 

Basic  data  on  the  produced  by  industry  instruaents  for 
the  aeasurenent  of  teape natures  and  pressures  are  given  in 
tables  20.2*  20.3  and  20.4. 

i 

In  theraal  networks  predoainantly  are  applied  the 
shoving  theraoaeters  and  the  aanoneters. 

According  theraoaeters  and  aanoaeters  are  applied  in  the 
therapficated  installations  of  heat  and  power  plant  or  in 
of  bpiler*  and  also  in  the  central  theraal  point/itens 
water  and  steaa  networks. 

theraal  alaras*  theraoaeters  aaaoaetric  electric-contact 

and  pressure  indicators  are  utilized  in  automation  systems. 
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for  providing  the  high  accuracy  of  the  neasuraaent  of 
tenpexatures,  sonatinas  are  applied  the  self-balanciag 
potentioaeters,  ahich  utilize  predoainantly  for  a work  in 
asseafcly  with  theraocouples.  and  the  autoaatic  balanced 
bridges  which  in  essence  are  utilized  for  a work  with 
resistance  there* asters. 


0 2 * s e <o  e 20  2S  30  is  w *s  so  S5  a u n v to  si  90  ss  too  ro.-rft 

Graph  for  determining  disaster  of  throttle  washer 

to  heat-counter  TS-1.  D - diameter  pf  coaduit/nanif  old;  d - 
diameter  of  throttle  washer;  T is  minimum  complete 
eonsamption  of  network  water.  Ixaaple.  Is  given:  0 • 50  me 

a*d  « « « e*/h.  Om  carve /graph  d/O  - o.‘6*5;  d - 0.605  D* 

Kty.  (0  r»3/k. 
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Table  20* 1.  Conditional  inages  of  Manuring 
regalators  la  the  circaita  of  boat  control 
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Key:  (1),  Conditional  inage.  (2).  Designation.  (3).  Catch. 

(4)  • Valve  is  reverse/inverse.  (5).  Valve  controlling.  (6). 

Valve  is  safety.  (7).  Glass  thernoaefcer  of  expansion.  (8). 
Resistance  theraoneter*  (9).  Theraal  bulb  of  naaoaetric 
theraoneter.  (10).  Theraoneter  dilatcaetric  or  biaetallic. 

(11).  Theraal  alara,  theraoneter  (general  designation).  (12). 

Choice  device  of  pressure*  level.  (13).  The  receptor  of 
concentration  aeter. 

(14) . The  receptor  of . float  level  gauge.  (1 S) . Rater 

aeter.  (16).  Constricting  device  for  the  aeasureaent  of 
coasuaption  on  juap/drop.  (17).  Vessel  is  condensation.  (18). 

Vessel  separating  or  equalizing.  (19).  Instruaent  aeasuring 

>. 

FOOT ROTE  i.  in  the  upper  part  of  the  conditional  iaage*  is 

record/vritten  the  aeasured  value;  t is  tenperature;  p - 
pressure;  G - consumption;  H - level;  C - concentration 

I 

i 

(is  allov/as8uaed  to  enter  the  chesical  foraula  of 
substance  . 

fa  lover  part  is  record/vrittea  the  designation/purpose 
of  the  instruaent:  P - showing;  S - recerding;  I - 
Integrating;  Sg  - signalling;  Sa  - totalling  (algebraic 
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sob).  So  - Mastering  relationship/ratio;  Pi  - position;  zd 
- assigning.  BRDFOOTIOTB. 


(20).  Instruaent  controlling  (signalling).  (21).  Instruaent 
aeasuring  and  controlling  (signalling)  in  one  housing.  (22)  . 
Electrical  transmission  node  of  reaote  effect.  (23). 
Hechanical  fora  of  teletransnission.  (24) . Key/nrench  of 


control. 

(25). 

Aaneter. 

(26). 

Current 

transforaer. 

(27). 

starter. 

(28). 

Electric 

not or. 

(29). 

Control  knob. 

(30). 

Belays  of  the  start  of  reserve.  (31) . Tine  relays.  (32) . 
Tube  is  signal.  (33) . Bell. 
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Table  20.2.  Basic  iaatcaaaata  foe  temperature  aeasureaent. 
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Key:  (1).  Type  of  instruaent.  (2).  Designation*  (3). 

Capacities  in  °C.  (4).  Pressure  of  aediua  in  kg/ca*.  (5). 

lover.  (6).  upper*  (7).  Theraoaeters  are  glass.  (8).  Mercury 
technical.  (9)  . With  the  nagnetic  rearrangeaent  of  contact. 
(10).  With  the  constant  soldered  contacts.  (11).  Theraoaeters 
aanoaetric  gas-filled.  (12).  Shoving  ((vithout  of  the 
additional  devices).  (13).  fiecording  to  one  aeasuring  point 
vith  hour  drive.  (14).  Recording  to  one  aeasuring  point 
vith  electric  drive.  (15).  Theraoaeters  aanoaetric 
electric-contact.  (16).  Steaa  shoving  vith  double-contact 
device.  (17).  Gas  shoving  vith  double-contact  device.  (18). 
Resistance  theraoaeters.  (19).  Copper  vith  fixed  branch. 

(20).  Copper  vith  aovable  branch.  (21).  Copper  for  the 
aeasureaent  of  the  teaperatures  in  locations.  (22).  Platinua 
vith  fixed  branch  single.  (23).  The  saae,  double.  (24). 
Platiaua  vith  aovable  branch.  (25).  The  sane,  double.  (26). 

Theraocouples.  (27).  Chroael-Copel. 
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Table  20. 3.  Basic  electrical  instruaents  for  teaperature 


lent. 


0/ 

fltft  MpHO<>p3 

(•/ 

H JHMt'NnaiHHC 

tr:  ■ 

(•/ 

M h .1 .1  ii  a " .i  i.  t m r t p iji  (i.iw  pafimu 
■ K'MlI.ieHTf  C I l*p  Mn  ll.lp  ii  MH  | 

Mil  III  Hi  U 

is)  Il'ihJ  IIJMIHJIUHe.  llpO'fill.ll.l'IJv 

1.5 

MUlillh  1 

W To  /he,  1.1  u p.l f>OTU  TOM. HO  < 

KOm.U  MlJMM  ( H.1I1  X pi i 

Me. lb- J.lluMtMl  HMMM|  TCI  MoIl.lp.MM 

m « . in 1 1».  r.i  | 

(V 

( .i moiihiiiv mm-  j.m  tnMvpt  mni  m 

l.-. 

mi  ii  rii  t;i  j 

I.IIIIKII  TiMIK  p.lTVp  C'JOTIH- n r M 11- 

VCUlIlp  iiSI  I 

no  l»  iilMOll.  T I » X II.1H  IlICCIH  TOM 
K.IX  M IMtptllMW 

ft  JjlorOMtTpu 

(^'  M il  MI1TOi.lt  KrplOH  i KMl‘.  IIOK  1 114* 

.irin  "»3 

1.5 

(.111!.  V>f 

HJU'tUHC,  ItpOipif.lbMUc  J.IW  U 

C Mt  lllUMII  ( MJ1M  ll.lj  IHHoHUMM) 

TepMOMvrp  >MM  COnpOTHW.lv II MM 

• 

* * 

1 

Key: 

(i)*  typ* 

of  iastraaent.  (2) . 

Designation. 

(3) 

. Class 

of 

iastraaents. 

(4).  Hillivoltaeters 

(fcr 

a work 

in 

asseably 

with 

theraocouples).  (5).  Showing# 

shaped. 

(*)  • 

The 

saae. 

for  a work  only  with  Chroael-Copel  (or  chcoael-alueel) 
theraocouples.  (7).  Recording  for  aeasureaent  and  recording 


of  the  teaperatnres  respectively  in  one#  three  or  six 
aeasaring  points.  (8).  Logoaeters.  (9).  Hagnitoelectr  ic#  that 
show,  shaped  for  a work  with  copper  (or  platinua) 
resistance  theraoaeters. 


i 
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Keys  (1).  Type.  (2).  Oaiigutiot.  (3).  Th«  upper  linit  of 

readings  in  kg/cn2.  (4).  Hanoaeters  with  single-turn  tubular 
spring.  (5) . Technical  aanoaeters  in  housings  by  diaaeter 
100  and  160  aa.  (6).  the  class  of  precision  2.5.  (7). 
Technical  aanoaeters  in  housing  by  diaaeter  250  aa#  the 
class  of  precision  1.5.  (8).  Hanoaeters  with  aultiturn 

tabular  spring.  (9).  Auto/self-squeaking  with  hour  and 
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electric  drives  without  additional  devices.  (10).  With 
three- pronged  device  showing  apd  recording.  (11) . Becording 
to  two  curves  with  hour  and  electric  drives.  (12).  Showing 
with  electrical  teletransaission.  (13).  Pressure  indicators. 
(14).  Signal  pressure  relay  fro*  single-turn  tubular  spring 
with  tuning  range  3-25  kg/cm2. 


Page  339. 

For  the  eeasurenent  of  consumption  the  pair  and  the 
increased  consumption  of  water  (usually  more  than  40-100 
t/hs)  in  the  thereof icated  installations  of  heat  and  power 
plant  or  boiler  rooms,  in  locations  of  pumping  and  in 
thermal  point/items  establish/installs  the  differential 
manometers  (£able  20.5),  connected  to  throttle  devices 
(diaphragms).  During  the  measurement  of  the  consumption  pair 
with  the  variable  parameters  in  addition  to  differential 
manometer  must  be  additionally  establish/installed  the 
manometer  and  thermometer  for  determining  the  specific 
gravity/weight  of  the  medium  taking  place. 


In  the  teletransmission  of  readings  of  differential 
manometers  and  manometers  of  the  type  HOB,  apply  secondary 
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instruments  (£able  20.6). 


In 

the 

thee aal 

point/it eas  of 

the 

users  of  the 

water 

networks 

of 

low  and 

average  power 

the 

ccosuaption  of 

water 

usually 

is 

aeasured 

with  the  aid 

of 

hot-water  water 

neters 

The  water  asters  are  selected  on  ^able  20.7.  The  heat 
consuaptlon  in  this  case  determines  by  the  aultiplication  of 

readings  of  water  neter  by  an  average  difference  in  the 
tenperatures  of  feeding  and  return  lines. 

2s  aore  perfect  the  account  of  heat  distribution  to 
the  users  of  water  thereal  networks  with  the  aid  of 
heat-counters. 

Mechanical  heat-counter  TS-1  includes  coeion 
high-speed/velocity  water  neter  and  ther aonetric  part 
(strictly  heat-counter) . A noainal  error  in  the  heat-counter 
with  a difference  in  the  tenperatures  froa  20  to  100°C 

does  not  exceed  ±.4o/o  (without  taking  into  account  of  an 

error  in  water  neter) . 

For  providing  the  necessary  passage  of  water  on  the 
poise  tubes  of  heat-counter  in  feeding  and  return  lines,  is 

establish/installed  throttle  washers. 


i 
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The  selection  of  the  diaeeter  of  throttle  washers  for 
heat-counters  ts-  t can  be  produced  on  carve/graph  d/D 

» f (V,  D)  (Pig.  20.  1) . 

» 

t 

(The  signal  indicators  of  level,  which  are  scale-less 
iqstreaents,  are  intended  for  a work  in  the  circuits  of 
technological  signaling  or  protection  condensate  and  drainage 
puaping  (table  20.8). 

Instruaents  PSh,  PF,  PK  are  produced  each  in  two 
aodif ications:  SU-4  - for  nonexplosive  conditions  and  S0VZG-4 

- for  explosion-  and  flannable  conditions. 


r 
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Table  20. 5.  Basic  instruaents  for  the  nr asnrenent  of 
csuwptioB  ob  tkt  pCMiar*  differential. 


npH6opa 

— 79 

57  ~ 

HaMMCMOBaHMC 

ripciC.IU  IIOKJiaillin 

AT-SO 


An -'280 

AH  410 
AH  610 
An  281 M 

AH612M 

A3MH  280 

jn-4.io 
a imho 
Arise 


AM 


AH<t>^l'pOHI|HJ.1bHI4e  ¥iHO- 

Mctpiii  .my  x Tpyft  'hc  ctck.ihii- 

IIUC  ltd  5 •/  KiC,  CM * , 

la 

AMip<t>eprHiiHa.ii.iiur  vqho- 
Mcrpu  lit  itJiaswosue  •*«- 

XUHlI'irCKH?  c PTVTHUM 
Jinu.IMfMHfH 

VDe»  IOllO.1HMTiMl.HWX  yCT- 
P'Mcrw 

noKaJWBaioiuHc  i?) 


IlfifuU 


caw*  nmiiviuite 

npim-MoM 


c mcuuuM 

(!•) 

caw**riMmyiUMo  c b.icktph- 
MCCKHS4  llpHBoVill 

(*) 

fl  <Ka  luuaioiuHC  c MHTcrpa* 
TODoM 

r tnf 

C.iw**mimytUMc  c MHTcrpaTo- 
p«*W.  • TWl*T,IMK'*.W  H B.ICKTpH- 
MCCKHM  IIUHB'MOM 

( "0 

C ».lCKTpHMCCKOfl  IHCTAHIf H* 

ohH'-h  nepeia'icA  ii<.Ka  iam«A 

CaM"nnuiymMc  c ,(<>n/iHH- 
TlMI.M"A  lamici-io  jobiohm*: 

C Hao-BUM  UpKBOJ'iM  ( fi) 

C 3.1CKTPMHCCKHM  npHB-.loM  M 


700  MM 


(V 


PacicTHwe  ncno- 
na  iw  10,  «i  j.  100. 
ItiO  25o  I'm.  6-10. 
10  0 mm  i tin  cm. 

/^UKa  a or  0 v> 

loo.  1’2S.  160. 

2 'O.  3 *0.  100.  r><  1) 

630.  HO*)  l*  lltHHIl 

pacxo  ia  c ii*  npa- 

BO'IHMtl  MM "MHTe- 

4«*m  101.  ric  n — 

.iioAoe  ue.i"f  no- 

.10XtHTe.1I.M"C  M.1M 
OTpMII  l TO.II.H*  >c 
HHC.IO 


ayj 


i . I'V 

n*>n.i;iBK'*BWC  6cciiiKa.ii.Hwr/Wy  PaoicTiiwi-  nenc- 
iu  n rtf'll  ifli  C n IHHM  H III  IHV-  I HUM  -I  I.  01.  100. 


i.i m paOoTW  c 'i.ikhm  mu  my 

Mr  BTopilMHUMH  lipilO*  *pa\IM 

AH4><|>rpfHiiHa.it.Hue 
MBHOMCTpi.l  MCMOpaHMMC 

BccuiKaabNWc  (*  O 


n un  4 i,  I/I.  100. 
16).  J'Ml.  } *).  till). 
lUOti  mm  pm.  cm. 


(iV 

PaCMCTHwe  ncpc- 
hum  40.  63.  I'd). 

I if).  250.  400.  630. 
1000  mm  pm.  cm. 


tmjt  (1)*  Typo  of  iastraaeat.  (2).  Designation.  (3).  Linits 
of  readings.  (4)  . Differential  aanoae&ers  two-funnelled  glass 
to  50  kg/cn*.  (5).  Differential  Banoaeters  float  nechanical 
with  aercury  filling.  (6).  Without  additional  devices.  (7). 
showing.  (8)*  recording  with  hour  drive.  |9) . Calculated 
juap/drops  40,  63,  100,  160,  250,  400,  630,  1000  as  Hg. 


'•>«SK2 
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(10).  recording  with  electric  drive.  (11).  Shoving  vith 
integrator.  (12).  The  scale  froa  0 to  100#  125#  160#  200# 
250#  320#  400#  500#  630#  800  units  of  ccnsanption  vith 
correction  factor  vhere  n is  any  positive  integer  or 

negative  nuaber.  (13) . according  vith  integrator#  aarker  and 

electric  drive.  (14).  lith  the  electrical  teletransaission  of 
readings.  (15).  Auto/self-squeaking  vith  additional  recording 


pressures. 

(16).  vith 

hour 

drive. 

(17). 

vith 

electric 

drive. 

(18).  Float  scale-less 

for 

a eork 

vith 

one 

or  tvo 

secondary 

instruaents. 

(19). 

Calculated 

juap/drops  40# 

63# 

100#  160# 

250#  400# 

630# 

1000  an 

ng. 

(20). 

Differential 

aanoaeters  are  aeabrane/diaphraga.  (21).  Scale-less.  (22). 
Calculated  junp/drops  40#  63#  100#  160#  250#  400#  630#  1000 

mm  Hg. 

Table  20.6.  secondary  electrical  instruaents  to  the 
aanoaeters  NOE  and  float  differential  aanoaeters  DEPH-280  and 

was. 


('/ 

T an  np»i6opa 

^ BfopHMHWe  npnJSopy 

3-2*0.  3-610 

aono.iHH'c.ik«M«  ycxpoOcta  iioKasusaw- 
UIH«  N C JMOMHUiyillHC 

3-aiM.  3 -ci:m 

Wc  MHTerpjTopoM  noka  imhikuuhc  h caMona- 
uiyiuiie 

3-278.  3-618 

(0 

C V.li-K  'pHirCKHM  KOHT  IK  r IIIJM  /CTpoACTSOM 
nokj  <14(1  J HiUl i|«  H C J MOII MUJy Ui HV 

3&» 

l^Citaonatuy war  c mmamtcjmiKI  Mnncbio 

IHMHM 
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Key:  (1).  Type  of  instruaent.  (2).  Secondary  inetro cents. 

(3).  fithout  additional  devices  shoeing  and  recording.  (4). 
Kith  integrator  showing  and  recording.  (5).  with  electrical 
contaat  device  showing  and  recording.  (6).  Recording  with 
additional  recording  pressures. 
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Table  20.7.  Fundamental  characteristics  of  water  meters  with 
a vertical  iapeller  of  the  type  ?K  and  a horizontal 
revolving  door  of  the  type  TV. 


■»  * 

- * 

li 

(*? 

e 

a. 

m 

X 

■t 

X. 

w-: 

S’" 

|i 

s*  ^ 

x 1 

Jl'.ityrTHMaa  HirppKi  • 

M*  V 

iW 

X 

V 

ii 

ii 

a* 
c ■ 

*»  ••  m 
x r - 

7® 

t* 

»“  w 
a v 

C B 

fc.S 

s; 

► 7 
« v 

aa 

* s 

0.26 

0.35 

0 42 

1 .05 

BK-3 

15 

3 

— 



— ■ 

— ; —— 

0.2 

0.5 

0.6 

0.36 

0.56 

0.7 

1.75 

BK.IS 

JO 

5 

0.26 

0.8 

1 

2.5 

0.52 

1.2 

1.4 

3.5^ 

BK-10 

30 

10 

0.4 

1.7 

2 

5 

1.04 

2.3 

2.8 

7 

BK-20 

40 

20 

0.8 

3.3 

4 

10 

5 

8 

10 

20 

B B *’jO 

50 

70 

• • 

3.5 

13 

16 

S3 

10 

25 

30 

60 

BB-70 

80 

250 

5 

46 

55 

110 

20 

42 

50 

too 

BB  - 100 

1()0 

440 



7 

73 

87 

175 

40 

104 

125 

250 

BB-130 

rso 

1000 

— — 

— — 

- 

■ 

10 

158 

190 

M0 

Mft  It).  Type  of  ^seter  voter.  (2).  caliber  in  as.  (3). 
Characteristic  consnaption  in  a*/h.  (4).  Feraissible  load  in 

a*/1*.  (5).  smallest.  (6).  continuous  operation.  (7).  in  10 
h in  a 24  hour  period.  (8).  short-tera. 

lote.  The  nuaerals,  which  stand  in  nuaerator.  are 
related  to  hot-water  water  voter  (with  the  aetallic 
revolving  door),  in  denoainator  - to  cold  water.  (Given 
aaaerals  tentative). 
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20.2.  Scheaatic  diagrams  of  the  aatoaation  of  the  basic 
nodes  of  theraal  networks. 


Autonation  of  the  feed  of  devices. 

The  autoaated  feed  devices  aa inbain  the  constant  or 
changing  according  to  the  specific  lav  pressure  of  water  at 
the  point  of  the  additional  feeding  of  network.  For  theraal 
networks  with  relatively  saall  losses  of  bead  in  nain  lines 
and  the  favorable  airfoil/profile  of  locality , the  pressure 
at  the  point  of  additional  feeding  et  all  conditions/node* 
(including  conditions/node  with  the  stationary  network  punps) 
in  supported  by  constant.  The  exenplary/approzinate  scheaatic 
diagraa  of  heat  contcol  and  autoaation  of  the  additional 
feeding  of  closed  theraal  network  is  given  in  Fig.  20.2. 

By  circuit  is  provided  the  aaintenaace  of  constant 
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pressure  in  the  reverse/ in verse  col lector /receptacle  before 
network  pusps  with  the  aid  of  pressure  regulator  ■ after 
itself"  (regulator  of  additional  feeding)*  establish/installed 
on  the  pipeline  of  aakeup  water* 

In  the  case  when  the  static  pressure  of  thersal 
network  exceeds  pressure  by  reverse/iaverse 

collector/receptacle  of  heat  and  power  plant  in  the  work  of 

network  pumps,  rearrangement  to  static  pressure  is 

realize/accomplished  by  hand  *• 


FOOT WOT E >,  In  this  case  possibly  the  application/use  of 
special  T rl  iT  r-n*-  (two-pulse,  etc*)  * which  ensure  automatic 
rearrangement  to  static  pressure*  ElD?OOTlOTB* 


The  pressure  of  water  measures  in  the  forcing  branch 
connections  of  makeup  pumps  with  the  local  shoving  and 
signalling  manometers,  which  give  sosentus/ispulse/pulse  on 
the  inclusion  of  standby  pusp,  and  in  reverse/iaverse 
collector/receptacle  - by  shoving,  that  record  and  by  that 
signalling  by  nanometers  on  local  panel*  On  local  panel  is 
provided  for  also  the  setting  up  ef  the  secondary 


DOC  ■ 78009421 


PAGE  i l'”!  1 


(instrument  of  the  showing#  recording  and  signalling  flow 

neter  for  the  seasuresent  of  the  consuaption  of  additional 
water  and  secondary  instruaent  of  the  recording  and 
signalling  oxygen  analyzer  for  the  aeasureaent  of  the  oxygen 
content  in  nakenp  water.  Resistance  theraoaeter  on  feed  line 

they  connect  to  coaaon/general/total  recording  instruaent# 
which  records  siaultaneously  the  teaperatures  of  network 
water* 

Zn  the  open  theraal  networks  dur'^ig  setting  up  at  the 
station  of  central  tank-  storage  batter y/accuaulators  the 
pressere  in  return  line  regulates  by  autoaatically  two 
control  waives  of  which  the  first  is  establish/iast ailed  on 

the  bypass  line  of  surplus  network  sater  to  beaa-  storage 
batter y/accuau Into rs#  and  by  the  second  - on  pipeline  froa 
tank-  storage  batter y/accuaulators  after  transfer  puaps.  The 
scheaatic  diagraa  of  heat  control  aqd  autoaation  of  the 
additional  feeding  of  the  open  therael  network  is  given  in 

Pig.  20.3. 


Zn 

the 

hours 

when 

the 

load 

of 

hot  water  supply  is 

lower  than 

daily  i 

aean# 

transfer 

puaps 

are  opened#  and 

pressure 

in 

return 

line 

is 

regulated 

by  the  first  valve. 

In  the 

hours  when 

the 

load 

of 

hot 
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than  daily 

aean,  automatically 

are  switched 

on 

transfer 

punps,  is 

closed  first 

control 

valve*  and 

pressure  regulator 

is  switched 

to  ccntrol 

valve. 

installed  after 

trans  fer 

punps. 

for  providing  constant  flow  rate/consumption  of  aakeup 
water  in  the  open  thereal  network  on  delivery  conduit  of 
■akeup  punps,  is  establish/installed  the  flow  regulator. 

later  level  in  the  deaerating  tank  of  additional 
feeding  is  supported  by  control  valve  on  the  line  of  the 
cheaically  purified  water. 

Jf  instead  of  the  vacwua  deaerator,  working  on  the 
sliding  pressure,  will  be  used  atnaspheric#  th~n  additionally 
is  establish/installed  the  regulator*  which  supports  constant 
pressure  in  the  coluan  of  deaerator  (in  Pig.  2Q.3  it  is 
not  shown). 


Diagraa  provides  for  energency  shutdown  of  workers  of 
feed  and  transfer  punps  and  the  autonatic  breaking  of 


standby,  and 

also 

the 

signaling  of 

pressure 

in 

ret  urn  line 

of  the  level 

in 

the 

tank  of  the 

deaerator 

of 

additional 

feeding  and  tanks~accusulators  of  network  water  and  oxygen 
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contents  in  feed  zone.  Resistance  thernoneter  on  feed  line; 
they  connect  to  coaaon/general/total  recording  instrunent 
(analogous  with  the  preceding/previous  diagran) . 

Of  taken  in  diagran  in  Fig.  2Q.3  electronic  controllers 
can  be  replaced  hydraulic. 


1 


table  20.8.  Basic  types  of  tbe  signal  indicators  of  level. 


VI 

Tun  cur- 

M4.1H  Jilt  ip  1 

(V 

Hammchobinnc 

^ PaCC'IMTflHM  H« 
H.iWCMtHIIC 
yp'MMW 

mu 

n<t> 

nu 

HI -40 

ph-5i 

■(V) 

(,Mr«ay»H3arop  yponHS  no 
uiTyuepnuA 

(if  To  me,  <$)/i 4 h ufbm A 

[If  » KlMfllHUA 

non.I.IBKonoe  pf.10  ( lipHHUH  • 

MlfH.IMlO  an.lJlorMMHO  CMT- 

M i-iMiaropy  funs  I1K ) J 

(lon.iaaKoBoe  pc.ie  xss  ycra- 

HOSfcH  S OTKDUTWX  pCSCp 

' 'Jbt  3c:>  Mm 

» 3 • 

())  * 2S0  * 

Or  JO  ;o  150  mm 

• 0.5  * 10  m 

ley:  (1)*  type  of  signal  indicator.  (2).  Designation.  (3). 

Are  designed  for  a change  in  the  levels  (4).  signal 
indicator  of  level  float  nozzle.  (5).  To  365  an.  (6).  The 
sane#  flanged.  (7).  Tbe  sane,  chaaber.  (8).  Pros  2 0 to  150 
as.  ,(9).  Float  relay  (sisilar  ia  principle  to  a signal 
indicator  of  the  type  PI.  (10).  Float  relay  for  setting  up 
in  the  open  reservoirs. 
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Fig.  20.2.  Exeaplary/approxiaate  schematic  diagcaa  of  heat 
control  and  autoaation  of  additional  feeding  of  closed 
theraal  network.  1 - aakeup  puaps;  2 - return  line;  3 

resistance  theraoaeter. 

Key:  (1).  Local  panels.  (2).  Local  instruaents.  $ 
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Fig.  20.3.  Szeaplary/approzinate  scheaatic  diagraa  of  beat 
control  and  autoaation  of  additional  feeding  of  open  theraal 
network.  1 - turbine;  2 - condenser/capacitor;  3 - 

preheater  of  additional  feeding;  4 - vacua*  deaerator;  5 - 

aakeup  puaps;  6 - tank-  storage  battery/accuaulators ; 7 - 

transfer  puaps;  8 - network  preheater;  9 - network  puaps; 

10  - return  line  of  theraal  network;  11  - resistance 
theraoaeter;  12  - line  to  the  recording  salinoaeter. 

Key:  (1)«  cheaically  purified  water.  (2).  Local  panels.  (3). 

Local  instruaents. 


' 


Page  342. 


Automation  of  network  preheaters. 


The  assigned/prescribed  temperature  of  network  water 
after  peak-load  preheaters  they  support  with  the  aid  of 
temperature  regulator  because  of  t.  hrott  li  ng/choking  of  heating 
steam  (Fig.  £••*).  The  temperatures  of  water  in  delivery 


The  temperatures  of  water  in  delivery 


pipe  are  assigned  by  hand  according  to  dispatchers  graph. 


With  increase  of  salt  content  or  level  of  condensate 
with  the  breakage  of  pipes  the  corresponding  preheater  is 
automatically  of  disconnector. 


The  automatic  temperature  control  of  network  water  after 
basic  preheaters  (with  switched  off  peak  preheaters)  should 
realize/accomplish  by  a bypass  of  the  part  of  the  water 
besides  preheaters. 
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Automation  of  pumping- 

The  automation  of  the  booster  and  mixing  pumpiny 

thermal  networks  provides  for  in  the  volume,  which  ensures 

their  normal  and  accident  tree  operation  without  the 
constant  presence  of  on  duty  personnel. 

Automation  of  the  booster 

is  usually  provided  for  (Fiy. 
vol ume : 

I 

blocking  pumping  units  for  the  automatic  breaking  of 

pump  with  the  emergency  disconnection/cutoff  of 

f 

fc)  blocking  the  electric  motor  of  pump  and  catch  on 

its  forcing  branch  connection  for  automatic  closing  of  gate 

of  working  pump  with  its  emergency  cutoff  and  simultaneous 
opening  of  gate  of  standby  pump  upon  his  start  (it  is 
applied,  when  the  launching/starting  of  pumps  with  the  open 


a) 

standby 

worker: 


pumping  on  delivery  pipe  it 
20.5)  in  the  following 
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catch  is  net  recommended). 


c)  the  auto 

matic  breaking  of 

st 

andby 

pump 

wit  h 

a 

press 

jure  drop  in 

the  forcing  ira 

nch 

connection 

of 

work  er 

• 

d)  a utomatic 

changeover  to  s 

t a nd 

by  po 

wer  s 

apply 

upon 

the 

disappearance 

of  the  voltage 

of 

bas  ic 

powe 

r su 

ppiy , 

f or 

which 

i feeding  by 

electric  energy 

of 

pum  pi 

ng  is 

pro 

vided 

for 

two 

feeders  from 

two  independent 

sou 

r ces 

(from 

ring 

or 

from 

two 

tra  ns  former 

points)  ; 

e)  signaling  about  malfunction  that  which  pumps  pumping 

on  local  control  board  (excess  to  the  released  temperature 

in  bearings,  the  automatic  breaking  of  standby  pump, 

decompression  of  water  in  supply  pipeline  after  pumps  and 
the  excess  of  the  tolerance  level  of  water  in  drainage 
pit)  and  into  the  district  control  post  cf  thermal  network. 
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^9»  20.4.  Even pi ary /approximate  schematic  diagram  of  heat 
control  and  automation  of  peak  network  preheater  1 
turbine;  2 - peak  network  preheater;  3 - pipeline  from 

basic  preheaters;  4 - delivery  pipe;  5 - line  to 

electronic  temperature  regulator  of  network  water. 


Key;  (1).  Local  instruments.  (2) 
of  turbine. 


Local  panel.  (3) 


Pa  nel 
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Pig-  20. 5-  Exeaplary/approxiaate  schematic  diagram  of  heat 
control  and  automation  by  booster  pumping  on  delivery  pipe 
1 - tube  of  signaling  of  malfunction  in  pumping;  2 - tube 
of  signaling  of  normal  operation  of  pump;  3 - knob/button 
of  switching  on  of  circuit  of  signaling  and  extinguishing 
of  sound  signal;  4 - knob/button  of  testing  tubes;  5 - 
water  level  alarm  in  drainage  pit. 
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Ke  y: 

(1). 

Instru  ments 

on  place.  (2). 

panel  in 

loca  tions 

pump 

• (3)  . 

Signa  1 ling 

board  to  RPU. 

(4)  . from 

TZTs.  (5) 

to 

TZTs. 

Page  34  1. 

In  certain  cases  with  the  superheating  of  bearings, 
they  are  not  limited  only  to  signaling  and  is  provided  for 
the  automatic  disconnection/cutof t of  working  pump. 

The  exemplary/approximate  schematic  diagram  of  heat 
control  and  automation  tc  the  booster  pumping  on  return 
line  is  represented  in  Fig.  20.6.  This  diagram  is 
characterized  by  from  the  diagram  of  heat  control  and 

| 

automation  of  pumping  on  delivery  pipe  by  installation  of 
the  additional  regulator  which  maintains  constant  pressure  in 
the  comraon/genera 1/tota 1 inlet  tubing. 

To  this  same  inlet  tubing  is  connected  signal  device 
of  pressure  (on  its  common/general/total  delivery  conduit 
they  are  not  establish/installed). 


The  diagram  of  heat  control  and  automation  by  mixing 
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pumping  (Fig.  20.7)  provides  tor  the  setting  up  of 
temperature  regulator,  which  supports  the  assigned/proscr ibed 
temperature  of  the  mixed  water  after  pumping  by  changing 
the  quantity  of  mixed  water  from  return  line.  The 
rearrangement  of  the  controller  of  temperature  regulator  in 
the  diagram  in  question  manual;  however,  can  be  realized  an 
automatic  change  in  the  assigned  temperature  of  the  mixed 
water  depending  on  the  temperature  of  surrounding  air.  In 
the  remaining  part  the-  diagram  of  heat  control  and 
automation  of  mixing  pumping  is  similar  to  the  diagram, 
depicted  in  Fiq.  20.5,  with  the  exception  of  the  fact  that 
for  mixing  pumping  we  dc  not  install  the  pressure  indicator 
cn  common  duct. 


Automatic  protection  of  water  thermal  networks. 

The  devices  of  the  automatic  protection  of  thermal 
networks  from  elevated  pressure  thus  far  still  only  begin 
to  be  introduced.  Are  at  present  several  installations  of 
protection  with  the  application/use  of  hydraulic  devices, 
made  on  the  development  of  ORGHES. 
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The  automatic  protection  of  thermal  network  with  the 
emergency  disconn ection  of  network  pumps  at  station  cuts 
thermal  network  to  two  independent  zones:  upper  (with  the 
increased  static  pressure)  and  lower  (with  the 
lowered/reduced  static  pressure). 


Figures  20.8  gives  the  exemplary/approximate  schematic 
diagram  of  the  automatic  protection  of  thermal  network  from 
pressure  with  the  stop  of  network  pumps  for  the  case  when 
the  zone  of  increased  static  pressure  is  arrange/1  a cated 
from  heat  and  power  plant. 
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Pig-  20-6-  Exeipl  ary/approx iaa te  schematic  diagram  of  heat 
control  and  automation  by  booster  pumping  on  return  line 
tube  of  signaling  of  malfunction  in  pumping;  2 - tube 
of  signaling  of  normal  operation  of  pumping;  3 
knob/button  of  switching  on  of  circuit  of  signaling  and 
extinguishing  of  sound  signal;  4 - knob/button  of  testing 
tubes;  5 - water  level  alarm  in  drainage  pit. 

Keys  Illigilble. 
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Pig-  20.7.  Sxeaplary/approxiaate  schematic  diagram  of  heat 
control  and  automation  by  mixed  pumping  1 - tube  of 
signaling  of  malfunction  in  pumping;  2 - tube  of  signaling 

of  normal  operation  of  pumping;  3 - knob/button  of 
switching  on  of  circuit  of  signaling  and  extinguishing  of 

audible  signal;  4 - knob/button  of  testing  tubes;  5 
water  level  alarm  in  drainage  pit. 


Keys  llligible. 
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With  a pressure  increase  in  opposite  lire  over 
assigned/p rescribed , the  automatic  breaking  machine  is  closed 
during  6-12  s and  simultaneously  is  closed  check  valve. 

The  additional  feeding  of  lower  zone  during  the 
operation  of  the  automatic  breaking  machine  produces  bypass 
of  water  and  the  reverse/inverse  main  line  of  upper  zone 

into  lower.  The  automatic  control  of  additional  feeding  is 
realize/ accomplished  with  the  aid  of  two-pulse  pressure 
regulator.  flain  impulse  is  pressure  in  return  line  of  lower 
zone,  and  by  enabling  pulse  - pressure  in  the  delivery 

pipe  of  lower  zone. 

Automatic  of  the  protection  of  thermal  networks  from 

elevated  pressure  with  the  stop  of  network  pumps  for  the 

case  when  the  zone  of  the  lowered/reduced  static  pressure 
is  arrange/located  from  heat  and  power  plant,  unlike 
diagram,  examined  above  must  additionally  have  makeup  pumps. 
The  sites  of  installation  of  automatic  protection  of  thermal 
network  it  is  expedient  to  unite  with  the  booster  and 
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nixing  pumping,  and  also  with  the  sites  cf  installation  of 
pressure  regulators  on  return  line  of  network. 


Automation  of  the  thermal  point/items  of  water  thecaal 
net  wor  ks. 


For  two-funnelled  closed  water  thermal  networks  with  the 
(arallcl  connection  of  the  preheaters  of  hot  water  supply, 
the  automation  of  the  thermal  point/items  of  users  (Fig. 
20.9)  solves  the  following  problems:  supports  constant 
pressure  in  return  line  of  heating  systems  for  the  high 
and  highly  placed  buildings  with  the  aid  of  pressure 
regulator  (backwater) ; it  supports  constant  flow 
ra  te/consu  in  ption  of  network  water  for  a heating  system  with 
the  aid  of  flow  regulator  (the  pressure  differential)  during 
the  application/use  of  ratio  governing  and  considerable 
osci 1 lat ion/vi brat  ion  of  pressure  difference  between  feeding 
and  return  lines;  it  supports  the  constant  temperature  of 
the  water,  which  enters  the  system  of  hot  water  supply 
(temperature  of  1 cca  1 water  after  preheater). 
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elevator,  so  also  pumping  mixiny  of  the  thermal  point/items 
of  buildings,  and  also  for  central  thermal  point/items. 


The  automation  of  heating  systems  provides  maintenance 
within  the  assigned/presctibed  limits  ct  the  temperature  of 
internal  air.  Developed  foi  this  purpose  experimental  designs 
of  individual  temperature  regulators  most  completely  solve 


assigned  mission,  but  the  setting  up  of  large  quantities  of 
these  regulators  encounters  considerable  difficulties.  A 

simpler,  but  also  rougher  method  of  the  temperature  control 

of  internal  air  is  the  application/use  of  regulators  of  the 

local  passages  which  est abl ish/install  an  thermal  point/items 

(in  figure  regulator  it  is  not  shown).  In  experimental 
design  of  this  regulator  of  the  type  Thermal  network  of 
the  Nose  power  system  Admin  as  momentum/impulse/pulse  was 
accepted  the  internal  temperature  of  one-two  locations  of 

the  heated  building;  however,  here  can  be  accepted  other 
solutions.  The  setting  up  of  the  regulators  of  local 
passages  is  especially  advisable  fer  the  considerable 

duration  of  the  period  of  the  control  of  two-f unna lied 

closed  thermal  network  with  constant  minimum  temperature  of 
water  in  delivery  pipe,  and  also  in  buildings  without  hot 
water  supply  in  the  case  of  the  control  of  network  on  the 

increased  temperature  graph  in  the  consecutive  two-stage 
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circuit  of  hot.  water  supply  at  the  majority  of  users. 


The  exemplary/approximate  diagram  of  heat  control  and 
automation  of  the  thermal  point/item  of  user  with  closed 
thermal  network  with  the  two-stage  diagram  (consecutive  or 
mixed)  of  hot  water  supply  is  given  in  Fig.  20-10  upon 
the  start  of  thermal  point/item  according  to  two-stage 
series  circuit  of  the  hot  water  supply  cf  catch  7,  8,  9, 

10  are  opened,  but  11,  12  are  closed.  Upon  the  start  of 

thermal  point/item  according  to  the  mixed  diagram  of  the 

10 

hot  water  supply  of  catch  7,  9,  12,  are  opened,  and 

8#  11  are  closed. 
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Fig.  20.8.  Exeapl ary/approximate  schematic  diagram  af 
automatic  protection  of  thermal  network  from  pressure  with 
stop  of  network  pumps  1 - automatic  machine  of  crosscut;  2 

line  of  additional  feeding  of  lower  zone. 


Keys  Illiyible- 
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The  diagram  of  heat  control  and  automation  for  the 
case  in  guest  ion  virtually  remains  the  same  as  for  the 

thermal  point/item  of  building  with  closed  thermal  network 
with  the  parallel  connection  of  the  preheaters  of  hot  water 
suppl y. 

For  two-stage  series  circuit  of  hct  water  supply  with 
the  temperature  control  of  water  in  delivery  pipe  on 
heating  graph  is  developed  additional  device  in  the  diagram 

of  automation  for  a reduct  ion/descent  in  the  consumption  of 
network  water  with  a temperature  decrease  of  surrounding 
air. 

The  exemplary/approximate  diagram  of  heat  control  and 
automation  of  the  thermal  point/item  of  user  with  the  open 
thermal  network,  working  on  the  corrected  temperature  graph, 
is  given  in  Fig.  20.11. 

The  diagram  of  automation  in  guestion  provides  the 
maintenance  of  constant  flow  ra  te/ccnsumpticn  of  network 
water  in  the  common/general/tot al  delivery  pipe  of  thermal 
point/item  and  constant  temperature  of  the  mixed  water, 
which  enters  the  system  of  hot  water  supply. 


p tm  — — 

I 
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Low-pressure  in  the  case  in  return  line  of  thermal 
network,  is  necessary  the  setting  up  of  pressure  regulator 
(backwater)  in  the  thermal  point/item  of  user  or  in  thermal 
ne  t work. 

If  in  the  open  thermal  network  control  is  conducted 
with  the  alternating/variable  consumption  of  water  in  the 
common/general/tot al  delivery  pipe,  flow  regulator  on  thermal 
point/item  on  is  establish/installed. 
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Pig.  20.10.  Exem  plar  y/approx  imatc  diagram  of  heat  control  and 


automation  of 

thermal  point/itera 

of  user  with 

closed 

thermal 

network  with 

two-stage  diagram 

(consecutive  or 

nixed  ) 

o f hot 

water  supply. 

1 - step/stage  1 

of  heater  of 

hot  water 

supply;  2 

step/stage  of  II 

heater;  3 - pipeline 

of 

local  hot  water;  4 - circulating  pump;  5 - circulation 

pipeline;  6 - delivery  pipe  of  heating  system;  7,  8,  9, 

10,  11,  12  - catch. 


Key  Illigible. 


_ - ' •• 
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Fig.  20.11.  Exeaplary/approximate 

automation  of  thermal  point/item 
network  1 - pipeline  cf  local 

pump;  3 - circulation  pipeline 

heating  system. 


diagram  of  heat  control  and 

of 

user  with 

open  thermal 

hot 

water ; 2 

circulating 

4 - 

del iver y 

p i pe  of 

Key  Illigible 
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and  automation  of  supply  ventilat 
folding  air  valve;  2 - filter; 

which  feeds  is  air  into  location 


schematic  of  heat 
icn  camera/chamber. 
3 - heater;  4 


cont  rol 
1 - 
fan. 


Key  Illigible. 


Page  346. 

The  exemplary/approximate  diagram  of  plenum  ventilation, 
given  in  Fig.  20.32,  provides:  the  maintenance  of  the 
constant  temperature  of  the  air,  supplied  by  fan  into 


I 


4 


r 
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location,  by  a change  in  the  consumption  o t network  water; 
the  automatic  cutout  of  fan  and  the  coverage  of  folding 
air  valve  in  the  case  of  a temperature  decrease  of  the 
ait,  which  enters  the  location,  below  the  assigned/ prescribed 

minimum. 

Automation  of  the  thermal  point/items  cf  the  users  of  vapor 
and  drainage  pumping. 

The  basic  tasks  of  the  automation  of  the  thermal 
point/iteas  of  users  pair  are  the  maintenance  of  constant 
pressure  pair  in  users  and  control  of  the  evacuation  of 
condensate  from  the  condensate  tanks  of  steam  users. 

The  exemplar y/approximute  schematic  of  heat  control  and 
automation  of  reduction  setting  up  is  given  in  Pig-  20.13. 
Pressure  pair  is  supported  at  the  assigned/prescribed  level 
by  inflow  change  pair  with  the  aid  of  throttle  valve. 


The 

exemplary/approximate  diagram 

of 

heat 

contro 1 

a nd 

automat  ion 

of  condensate 

pumping  in 

the 

closed 

circ  uit 

of 

collection 

and  return  of 

condensate 

is 

given 

in  Pig. 

20.  14. 

In  the  setting  up  in  question  they  ate  provided  for: 

a)  automatic  activation  of  operating  condensate  pump  on 
level  5 and  standby  - cn  upper  level  <4; 

b)  the  automatic  disconnection/cutoff  of  pumps  on  level 

6.* 

c)  the  maintenance  of  the  assig ned/ptescr ibed  pressure 
of  steam  pillow  in  tank  with  the  aid  of  pressure 
regulator; 

d)  the  protection  of  condensate  tanks  from  elevated 

pressure; 

e)  signaling  on  control  room  about  the  normal  operation 

of  pumping,  and  also  about  increased  pressure  in  the  tank, 

increased  the  salinity  of  condensate,  to  the  elevated 
temperature  of  bearings  and  about  the  achievement  by  the 
condensate  of  upper  level  4 or  of  lower  level  7. 

The  closed  diagrams  of  collection  and  return  of 
condensate  sometimes  are  fulfilled  cooled  cf  condensate  in 
coolants  and  with  automatic  control  of  the  temperature  of 
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the  water,  heated  by  condensate  (in  figure  shown). 

The  diagrams  of  heat  control  and  automation  of  the 
open  systems  of  collection  and  return  of  condensate  do  not 
have  pressure  regulator  of  steam  pad,  and  in  other  respects 
they  do  not  differ  in  principle  from  diagram  examined 
above'.  The  diagrams  of  heat  control  and  automation  by 
drainage  pumping,  given  in  Fig.  20.15,  in  principle  is 
similar  to  the  diagram  cf  condensate  pumping  in  the  open 
system  of  collection  and  return  of  condensate.  The  automatic 
breaking  of  working  pump  occurs  on  level  4 and  standby  - 
cn  upper  level  3,  while  the  automatic  d isconnect ion/cut  of f 
of  pumps  - on  level  5.  During  of  upper  level  3 or  of 
lower  level  6,  affects  the  signaling. 

20.3.  Basic  types  of  regulators,  applied  in  thermal 
networks. 

The  flow  regulators  of  water  of  direct  action  of  the 
type  PP  (Fig.  20.16a)  are  intended  for  maintaining  constant 
flow  rate/consumption  of  water  (constant  pressure 
differential)  in  the  thermal  point/items  of  buildings.  By 
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sensing  element  and  simultaneously  the  servodrive  of 
regulator  is  steel  bellows.  Regulator  housing  is  cast  iron; 
the  operating  pressure  10  kg/cm*;  the  temperature  of 
heat-introducer  to  150°C. 

Basic  data  on  regulators  of  the  type  PP  are  given  in 

table  20.  9. 

The  selection  of  the  flow  regulators  of  direct  action 
of  the  type  PP  is  produced  on  table  20.10. 

A regulator  of  the  type  PP  can  be  used  as  control 

valve  with  bellows  drive  for  pilot-actuateds  regulator 
(temperature,  pressures  and  consumption). 
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automation  c £ condensate  pumping  1 - pipeline  of  condensate 
frcm  production;  2 - steam  line;  3 - condensate  tank;  4-7 

levels  of  condensate;  8 - tube  of  signaling  of 
malfunction  in  pumping,  9 - signaling  lamp  of  normal 
operation  of  pumping;  10  - knoh/button  of  switching  on  of 

circuit  of  signaling  and  extinguishing  of  sound  signal. 

Key:  (1).  Check  of  lamps.  (2).  instruments  on  place.  (3). 

panel  in  location  of  pumping.  (4).  signalling  panel  to  RPU. 
(5).  start.  (6).  cutoff. 
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Fig.  20.15.  Exemplary/approximate  diagram  of  heat.  control  and 
automation  by  drainage  pumping.  1 - pipeline  for  the 

jettisoning  of  water  into  channelization  cr  outside;  2 
drainage  pit,  3#  4,  5,  6 - water  levels;  7 - tube  of 

the  signaling  of  malfunction  in  pumping;  e - tube  of  the 
signaling  of  the  normal  operation  of  pumping;  9 
kncb/button  of  the  switching  on  of  the  circuit  of  signaling 
and  extinguishing  of  the  sound  signal;  10  - knob/but.ton  of 

testing  tubes. 

Keys  Illigible. 


Fig.  20.16.  Regulators  with  bellows  drive,  a)  the  flow 


regu lators 

of  water  of 

direct 

act  ion 

cf  the  type  PP;  b) 

pressure 

regulators  of 

d irect 

action 

of  the  type  PR;  1 - 

housing; 

2 - limiter 

of  the 

coverage 

of  valve;  3 

be  Hows ; 

4 - catcher 

of  valve 

; 5 - 

stock/rod;  6 - slide 
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valve  (valve);  7 - saddle;  8 - spring;  9 - screw/propeller 

are  tightening. 


Page  348. 

In  the  closed  state  admission  of  valve,  virtually  is 
absent. 

Pressure  regulators  (backwater)  of  ditect  action  of  the 
type  (Fig.  20.16b)  are  intended  for  maintaining  the 

constant  pressure  in  return  line  of  the  thermal  point/items 
of  buildings  (before  regulator). 

Pressure  regulator  of  the  type  RD  differs  front  the 
flew  regulator  of  the  type  RR  by  the  cnanged  position  of 
slide  valve,  by  the  absence  of  the  limiter  of  the  coverage 
of  valve  and  by  more  hard  spring. 

Regulator  housing  cast  iron;  the  operating  pressure  10 
kg/cm?;  the  temperature  of  heat  carrier  tc  150°C. 

Pressure  regulators  of  the  type  RD  are  produced  by 

snail  batches  with  the  diameter  of  the  internal  diameter  50 


DOC 


78009422 


PAGE 


irm  (diameter  of  the  neck  of  saddle  44  mm)  to  the  maximum 
adjustable  pressure  5 kg/cm2. 

Nonuniformity  0.55-0.75  kg/cm2  during  a change  in  the 
consumption  of  water  from  0 to  10  t/hs.  In  closed  state 
the  passage  of  the  valve  is  virtually  absent. 

Pressure  regulators  of  direct  action  cargo  differ  from 


pressure 

regul at  o 

rs  of 

t he 

type 

RD 

in  the  fact  tf 

i at  in 

them  the 

spring 

is  re 

place 

d by 

load 

and  is  added 

the 

da  mp in g 

earner a/ch 

a mber 

for 

pre  ven 

ting 

the  vibrations. 

Regulator 

s are  p 

roduced 

by 

small 

bat 

ches  with  the 

diameters 

of  inter 

nal  d id  a 

eter  50,  8 

0 and 

ICO 

mm.  Nonunifori 

ity 

0.  5-0.  8 

kg /cm2  d 

uring 

a ch 

ange 

in  t 

he  consumption 

from  0 

to  the 

non ina 1. 

Temperature  regulators  of  direct  action  RPD  are  utilized 
for  maintenance  within  the  assigned/prescribed  limits  of  the 
temperature  of  the  water,  which  enters  the  system  of  hot 
water  supply.  The  thermal  bulb  of  regulator  is  filled  by 


the  liguid 

the  boiling 

point 

of  which 

at  the 

a ppropriate 

pressure  somewhat  lower 

than 

assigned/prescribed 

value  of 

ad  justable 

temperature. 

During 

a change 

in  the 

latter. 

changes  the 

pressure  of 

the 

saturated 

steams  of 

th  is 
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liquid  , 

w hich 

is 

led  to 

t he 

disp  1 acement/ movement 

of 

control. 

In 

t he 

case  of 

the 

passage  through 

the 

valve  of 

the  heating 

medium  with 

elevated  temperature. 

it 

is 

necessary  to  provide  for  air-conditioning  cf  bellows  control 
kncb. 


Regulators  are  manuf  act  ured  to  the  following  ranges  of 
the  adjustable  temperature:  30-40;  40-50;  50-60;  60-70; 

70-80;  80-90;  90-  100;  100-110°C.  Thermal  bulb  and  housing 

are  designed  to  conditional  pressure  10  kg/cm2.  Basic  data 
on  these  regulators  ate  given  in  table  2 C.  1 1 . 


The  change  in  the  temperature,  necessary  for  d isplacing 
the  valve  from  one  end  position  tc  another  (nonuni  form ity)  , 
composes  10°C. 


The  passage 

of  valve  in  closed  state 

with 

jui*  p/drop 

kg/cm2  comprises 

for  a 

valve  with  sealing 

cones 

to  0.  2 

1/min  and  for  a 

valve 

without  cones  - to 

1.2 

1/m  in. 

2 


Due  to  the  loose  coverage  of 
nonuniformity,  frequent  disturbance 
thermometric  system,  the  regulators 


valve,  large 
of  the  airtightness  of 
RPD  find  very  finding 


in 


thermal  networks 


DOC  = 78009422 


PAGE  trf' . 

ttid 


Temperature  regulators  of  the  type  TRZh-3  (Fig.  20.17) 
are  intended  for  maintaining  the  constant  temperature  of  the 

mixed  water  at  direct  water  selection  and  work  on  hydraulic 

two-nozzle  principle.  The  thermal  tult  of  regulator  is 
filled  with  transformer  oil.  The  caused  ty  a change  in  the 

temperature  of  the  mixed  water  displacement/movement  of  the 
bottom  of  the  bellows  of  thermal  hupt  is  utilized  for 
control  of  the  passage  of  the  governing  aa ter  through 
forcing  and  drainage  nozzles.  As  governing  water  is  utilized 
the  water  from  delivery  pipe  which  after  the  passage  of 
fcrcing  and  drainage  nozzles  is  drawn  off  into  the  pipeline 

of  the  mixed  water.  Nonuniformity  of  regulator  2-4°C. 
Selection  of  temperature  regulators  of  water  of  the  type 
TRZh  is  done  on  table  20.  12. 
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Table  20.9.  Regulators  of  the  type  rr. 


Key:  (1).  To  diameter  of  the  internal  diameter  in  mm.  (2). 

riameter  of  the  neck  of  saddle  in  mm.  (3).  Maximum  valve 
travel  in  ma.  (4).  bellows.  (5).  cutside  diameter  in  am. 

(6).  effective  area  in  cm2.  (7).  Size/dimensions  of  housing 

in  mm.  (8).  length.  (9).  height/altitude.  (10).  Specific 
throughput  capacity  in  water  when 


FOOTNOTE  *.  Specific  throughput  capacity  (throughput  capacity 
loss  of  pressure  in  valve  g,*i  is  given  for  the 
completely  open  valve.  ENDFOOTIOTE. 
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Table  20,10.  Selection  of  the  flow  regulators  of  direct 


action  of  the  type  BB. 
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Nofco:  The  regulated  drop  Is  given  with  complete  compression 
of  the  spring. 


Key: 

<*)• 

Consult  ption 

of 

water  in  t/h.  (2).  Adjustable 

pressure 

differential 

in 

at  for  the  conditional  diameters  of 

the 

pass 

of  housing 

in 

mm.. 

Table  20.11.  Teaperature  regulators  of  the  type  RPD . 
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Key:  (1).  Diameter  of  the  internal  diameter.  (2). 

Size /dimen sions  of  valve  in  mm.  (3).  Diameter  of  valve  in 
mm.  (4).  height/altitude.  (5).  length.  (6).  upper.  (7). 
lover. 


Page  34  9. 


Regulators  a 


de  veloped 

at 

pre 

the 

Organ 

izati 

on 

Power  Pla 

nts 

and 

the 

type 

TRD. 

Tem  pe 

ratur 

e 

cf 

Hose 

power 

s 

main 

tainin 

g th 

e 

comi 

ng  ou 

t f r 

om 

they 

are 

thro 

ttl 

of 

regula 

tor. 

th 

Jmea 

suring 

and 

c 

valve  wit 

h bello 

of 

the  t 

ype 

RR, 

of 

govern 

ing 

wat 

re  produced  by  diameter 
sent  by  ORGRES  [ op'ri'3t 
and  Rationalization  of 
Networks]  improved  tern 


25  and 

- St  at e 
Regiona 1 
perature 


40  mm.  Are 
Trust  for 
Electric 
regulators  of 


regulators  of  water  of 
ystem  Admin-ORGRES 
constant  temperature 
the  preheaters  of 
e type  hydraulic 
ey  enter;  thermore 
ommand- amplifier 
ws  drive  of  the 
see  Pig.  20.  16a) 
er. 


the  heating  system 
intended  for 

local  water, 
supply,  and 
In  the  assembly 
throttle  washer 

which  controls 
(common  regulator 
and  the  coolant 


are 

of  the 
hot  water 
regulators, 
lay  and 
organ/control) 
type  RR 
filter 
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Thermorelay  is  applied  type  BTR-2  with  the  bimetallic 
sensing  element  of  construction  of  Thermal  network  of  the 
Nose  power  system  Admin,  but  they  can  be  applied  also  by 
thermorelay  of  other  types.  The  nonun ilor m ity  of  the 
bimetallic  of  the  thermal  cf  relay  of  type  btr-2  composes 
6-9°C,  the  drain  of  governing  water  J-8  1/h. 

As  governing  water  is  utilized  the  water  from  delivery 

pipe. 

Controlling  valve  with  bellows  drive  for  temperature 
regulator  is  selected  on  curve/graph,  given  in  Fig.  20.18. 

Hydraulic  regulator  of  the  type  RD- 3a  can  be  used  for 
automatic  pressure  adjustment,  consumption  (the  pressure 
differential)  and  of  water  level,  and  also  for  pressure 
adjustment  pair. 

Regulator  is  completed  from  the  relay  device  RD-3a  of 
developed  ORGREs,  and  control  valve  with  membrane/diaphragm 
set vodrive. 
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Relay  device  consists  of  the  standard  assemblies  whose 
combination  is  selected  with  assembly  depending  on  the 
purpose  of  regulator.  one  of  the  modifications  of  the 
assembly  of  relay  is  given  in  Fig.  20.19.  As  governing 
medium  is  utilized  w at er-con duct ing  or  network  water,  and 
also  condensate.  Drain  of  network  water  50-100  1/h. 


During  the  use  as  governing  medium  of  network  water, 
it  is  expedient  to  apply  diagram  with  the  bypass  of  this 
water  (drainless  diagram)  utilizing  pressure  difference 

between  feeding  and  return  lines  or  the  pressure 
differential  in  control  valve.  A minimum  pressure 
differential  in  control  valve  in  this  case  must  comprise 
not  less  than  0.2-0. 3 kg/cm2. 


Limits  of 


deviations  of  the  controlled  parameters: 


a) 


on 


pressure  - from  + 0.03  to  ♦0.08  kg/cm2; 


b)  on  the  pressure  differential  (consumption)  - +0.07 

kg/cm2; 


from  50  to  250  mm  H20- 


c) 


on 


level 
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Pig.  20.17.  Temperature  regulator  of  type  TRZh.  1 - branch 


connection 

for 

th  e 

entry 

of 

the  cold  water: 

2 - branch 

connection 

for 

the 

entry 

of 

hot  water;  3 

mixing  chamber; 

4 - valve 

of 

valve 

; 5 

- 

limiting  holes  of 

valve;  6 

thermal  bulb; 

7 - 

bellow 

s; 

8 - lever;  9 

pressu  re 

nozzle;  10  - drainage  nozzle;  11  - pulse  tube;  12  - ball 

valve;  13  - cam era/chamber  of  the  governing  pressure  of  the 
relay:  14  - internal  earner a/chamher  of  valve;  15  - pulse 
tube;  16  - lower  chamber  of  aienbr  ane/diaphragm  actuating 

media  nism. 


" . 

f 


I 
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Fig. 

20.18. 

Graph 

for 

selecting 

diameter 

of  control  valve 

with 

bellows 

dr  i ve 

of 

type  RR. 

d - the 

diameter  of  the 

internal  diameter  in  nun;  G - the  consumption  of  water  in 
t/h;  in,,  - is  the  pressure  differential  in  control  valve  in 
at. 


Page  350. 

Relay  devices  of  the  type  f(D-3a  are  produced  by  small 
batches.  Por  a work  in  assembly  with  relay  device  RD,  it 
is  possible  to  utilize  single-saddle  control  valves, 
developed  by  ORG  RES.  Graphs  for  selecting  these  control 
valves  with  aembrane/diaphraym  servcdrive  are  given  in  Fig. 
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Regulators  of  the  type  RD- 3 a can  also  work  with 
control  valves  with  bellows  servodrive  and  with  MIM 
membrane/diaphragm  actuating  mechanisms. 

NIB  membrane/diaphragm  actuating  mechanisms  (Fig.  20.21) 
consist  of  aembr ane/diaphragm  servodrive  and  the  controlling 
two-saddle  valve.  These  valves  are  manufactured  for  pneumatic 
regulators  in  two  modifications:  type  VZ  ("air  is  closed") 
and  type  VO  ("air  is  opened"). 

Membrane/diaphragm  drive  is  produced  four  size/dimensions: 
1#  2,  3 and  4,  moreover  the  drive  of  each  size/d ioension 


is  intended 

for 

several  conditions 

of 

passes. 

Basic  data  on 

AIR  valves 

w ith 

valves  (plungers) 

made 

of  the 

stai nless 

steel  are 

given 

in  table  20.13. 

HIM  valves  are  manufactured  also  with  valves  from  brass 
to  maximum  temperature  of  2 25°C. 


■i* 


W' 


DOC  - 

78009422 

PAUE  Ifo 

Table 

water 

20.  12.  Table 

of  the  type 

for  selecting  temperature 

TRZh. 

regulator  of 

1 « Ail 

f'atMc iHiwri  nej)i*na.i  umkiimA  a k.iaiiwHc  a a.v  cm * 

C* 

at  AMtiMCip  aopnyca  rf  mm 


yc.loan.4A  IMiXrip  kupnyca  </  40  MM 


Conventional  designations:  D - the  diameter  of  the  flow 
area  of  valve  seat  in  mm;  d - the  diameter  of  limiting 
holes  in  mm:  n - the  number  of  limiting  hole. 


Key:  (1).  Calculated  consumption  of  water.  (2).  Diameter  of 

limited  opening  in  mm.  (3).  A design  pressure  differential 
in  valve  in  kg/cm*.  (4),  Conditional  diameter  of  housing 
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During  the  use  as  governing  medium  cf  water  with  the 
pressure  of  more  than  1.5  kg/cm2,  is  required  the 
replacement  of  the  mem brane/diaphr agm  cast  iron 

camera/chambers  by  steel.  For  water  it  is  more  expedient  to 
apply  MIM  valves  with  cylindrical  valves  and  the  shaped 
wi  ndows. 


20-4.  Telemechanization  of  thermal  netwcrks- 


The  questions  of  the  telemechanization  of  thermal 
networks  still  only  are  develop/processed,  in  particular  is 
conducted  the  development  of  new  telemechanical  equipment  for 
thermal  networks. 

The  telemechanization  of  the  t her mcf icated  installations 
of  heat  and  power  plant  must  be  limited  to  emergency 
warning  signaling  and  telemetering.  The  telemetering  of 
pressure,  temperature  and  consumption  of  network  water,  and 
also  temperature  of  makeup  water  is  tea lize/accomplished  on 
call.  Telemetering  of  consumption  and  pressure  of  supply 


r 
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water  must  be  continuous. 

The  volume  of  the  telemechanization  of  pumping  thermal 
networks  is  recommended  to  provide  the  following:  , 

a)  remote  control  from  district  point/item  by  pumps 
(control)  and  by  catches  on  pressure  line; 

b)  telesignalizat ion  of  the  position  of  equipment; 

c)  emergency  preventive/warning  remote  signal  system; 

, 

d)  telemetering  on  the  call  of  pressure,  temperature 
and  consumption. 

For  the  controlled/inspected  earner  a/chambers  and  the 
thermal  point/items  of  users,  is  recommended  to  provide  ' 

following  volume  of  the  telemechanization: 

a)  remote  control  from  district  point/item  by  catches; 

b)  telesigna lizaticn  of  the  position  of  the 
remote-controlled  equipment; 

c)  emergency-warning  remote  signal  system. 


Wm 
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valve  (plunder).  (5).  Diameter  of  the  internal  diameter 
(6).  Solid  two-saddle.  (7).  U-shaped  two-saddle. 


POOTMOTE  *•  Are  not  produced  in  series.  ENDFOOTNOTE. 
i) 


type  a)  flIM-VZ-1  ("air  is  closed");  b)  HIM-VO-1  ("air 

opan/discloaad”) . 


is 


Kay:  (1).  Quantity 
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Page  352-  Section  VI. 


TECHNICAL  AND  ECONOMIC  INDICES. 


Chapter  2 1. 


COMBINED  technical  and  economic  indices. 


The  combined  indices  are  comprised  for  a calculated 
thermal  load  from  0.5  to  600  ycal/h  with  the  complete 
ther  mof  ication  of  cities  and  set-teanfcs^-  with  the 

calculated  temperature  of  surrounding  air  -30°c. 

All  indices  are  given  taking  into  account  public 
building-up. 

Specific  technical  and  economic  indices  are  given  in 
table  21.1-21.3  with  one  source  of  heat  and  one  heat 
carrier  with  the  most  widely  used  technical  characteristics 
of  networks,  namely: 


the  roughness  coefficient  fcr  water  lines  0.0005  m, 

for  steam  lines  0.0002  m and  f or  Ctr-ncii^du  0.0001 


a calculated  temperature  differential'  in  the  networks: 
water  At  = 80°C  (on  curve/graph  150/7C°C),  in  steam  r = 

500  kcal/kg; 

-S 

specific  the  loss  of  head  to  friction  Ri  kgf/me; 

the  wall  thickness  of  tubes  on  the  assortment  of  the 
tubes  of  thermal  networks,  affirmed  by  the  Ministry  of 
power  stations,  with  fittings  of  steel  of  domestic 
manufacture; 

the  structures  of  underground  packing  in  blocked 
channels  with  suspended  heat  insulation  in  dry  ground  (on 
album  of  series  TS  - 01—  04)  ; 


specific  thermal  characteristic*  of  the  residential 

and  public  buildings  (in  kcal/*ak) : 

MuofOfT  

?-.v  » " r; 

OlNufTwAHU^  • * • 

tey.  (I).  Thar*  ara  auch  graduatad  baiidiag-up.  (2). 
gradoatad.  (3).  Singla-ataga. 
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Table  21.  1.  Specific  indices  of  mean  diameters  d and  length 
of  tubes  L,  of  the  expenditures  of  metal  Z,  of  capital 


expenditures  K. 
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Key: 

(1).  Heat 

consumption 

Q in 

in 

jeal/h  on  1 

hect.  (1). 

Area 

<«♦). 

Gcal/h. 

gcal/h.  (2).  Heat-density  q 
of  building-up  P in  hect. 


i 
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Continuation  of  table  21. 1. 
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Designations:  kv 

networks;  m - supply 


quarterly 
mains . 


net  works ; 


r 


dis  tr ibut ion 


Note.  In  antecedent,  are  taken  into  account  indices  L, 
Z and  K of  supply  mains  with  diameter  tc  25o  m»»  in 

denominator  are  given  only  the  indices  on  transfer  or 
supply  mains. 


Key: 

(1). 

Heat 

in 

gca 1/h 

on 

(l). 

In  m 

on 

consumption  0 in 
hect.  (3).  Area 


gcal/h.  (2).  Heat-density  q 
of  development.  F in  hect. 


Tcal/h 
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Table  21.2.  Specific  indices  of  the  expenditures  of  metal^'7" 
and  of  capital  expenditures  KTp  on  two-funnelled  transit  and 
district  theraal  networks  at  the  length  cf  route  1 km. 
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H.  11 
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2a.  h 

5.12 
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IV) 
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♦i.M 

3.1 

43.5 

4.02 

2.25 

41.5 

3.'*| 

• 54 

**) 

*» 

J.U 

1,87 

4SJ 

M 3.-3 

«0  2.12 

2.1 

1.575 

Key:  (1).  Diameter  of  transit  network  in  mm.  (2). 

Calculated  heat  consumption  g in  gcal/h.  <3) . Z-p  in  t on 

1 gcal/h. 


Continuation  table  21.2. 
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430 

1.69 

1.24 
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Key:  (1).  Diameter  of  transit  network  in  mm.  (2). 

Calculated  heat  consumption  Q in  gcal/h.  (3).  in  t 

1 gcal/h. 


on 


Table  21.3.  Specific  indices  of 
cities,  referred  on  1 m*  by  the 
mJ  of  the  construction  volume  of 
1 inhabitant. 


the  thermal  networks 
vein/strand  of  area 
habitable  buildings 


. 


of 

on 

a nd 


1 


to 
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69.3 
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0,<"4 
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0,193 
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0,88 
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10,7 

0.71 

0,046 
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6,6 
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9.76 
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l.w 
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1/3 
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O.ilirt 
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1.71 
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0 47 
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1 ..<0 

13.7 

0 J62 

0,21  1 
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o2i 

0,0.58 

1.07 

O.aH'j 

7.9 

O.lSi 

U.l-li 

0,66 

12,8 

10.0 

toy:  (1).  Maximum  hourly  consumption  of  beat  in  gcal/h. 

(2).  Heat-density  in  gcal/h  hect.  (3).  Specific  indices, 
referred  on.  (4).  1 m2  of  living  space.  (5).  1 m 3 


constr  ucti on 

volume 

of 

habitable 

buildings.  (6) . 1 

inhabitant. 

(7).  L 

i n 

m/m2.  (8) 

. K in  rubles/m2.  (9) . Z 

in  kg/m2. 

(10).  in 

in/inhabitant. 

(11).  in  rubles/in habi tant . 

(12).  in  kg/inhabitant. 


Page  354. 

The  indices  of  table  21.1  encompass  thermal  networks  in 
the  range  of  the  area  of  building-up,  in  this  case  the 
heat  source  is  placed  at  its  boundary/interfaces. 
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For  technological  steam  lines  these  indices  can  be  used 
during  the  even  distribution  of  thermal  load  according  to 
the  area  of  building-up. 

In  the  cost/value  of  the  packing  of  thermal  networks 
and  into  the  expenditures  of  metal  on  thermal  networks  ace 
included  the  cost/value  and  the  expenditures  of  metal  on 
all  the  structural,  assembling  and  insulation  constructions 
not  only  on  strictly  networks,  but  also  on  the 
camera/chambers,  the  assemblies,  the  compensators  and  other 
cell/elements  of  thermal  networks. 

For  obtaining  technical  and  economic  indices  of  the 
thermal  networks  which  differ  from  the  networks,  laid  strict 
conformity  with  technical  specifications  and  specific 
characteristics  (see  Table  21.1-21.3),  are  given  coefficients 
and  formulas  for  a conversion  (table  21.4-21.7). 


£ 


Mote.  Specific  indices  are  calculated  with  the  norm  of 
inhabited  area  12  m*/person:  volume  coefficients  -6  mm*  for 
q equal  to  0.2,  6.5  * m » for  q,  different  0.8  and  0.17 


I 1 

for 

q = of  0.71 

; heat  rates 

of 

2320  kcal/h  man  for 

f 

q * 

0.  2, 

2270  kcal/h 

man  for  q. 

are 

equal  to  0. 33  an 

0.  «7 

2106 

kcal/h  man 

for  q = of 

0.  71 

; during 

common/qener al/tot  al  heat  distribution  from  heat  and  power 
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l/t* 

plant  taking  into  account  the  setting  up  of  peak  boilers  3 
thous-  kcal/kW. 


Key:  (1). 

Heat-dens  it  y 
to.  (4).  1 

constructi on 


Haximum  racial  heat  consumption 
in  gcal/h  hect.  (3).  Specific 
m 3 of  inhabitated  area.  (5). 
volume  of  habitable  buildings. 


in  gcal/h.  (2) . 

indices,  referred 
1 m3  of  the 
(6).  inhabitant. 


Table  21.4.  Correction  factors  for  K >•*  and  2y,  for  the 

different  types  of  channels  and  thernal  tubular  insulation. 
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ll'lli  iilu  1 

Na 

2,32 

2.0 fJ 

1.82 

1/10 

1.46 

1,35 

1.29 

1.25 

j 

1.22  1 
1 

ZVA 

1.01 

l.ot 

1.01 

1,01 

1.01 

1.01 

1.01 

1.01 

l/H 

Key:  (1).  Characteristic.  (2).  Designation  of  index.  (3). 


For  the  mean  diameters  of  tubes  in 


IB. 


(4) 


Impassable 


channels  for  wet  soils  with  incidental  drainage:  wall  from 

concrete  blocks,  base  is  concrete  slabs;  soil  wet, 
isolation/insulation  - presented  fros  ninearal  cotton. 
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Continuation  table  21.4. 
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0,8  | 
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0,815 

0.-5  I 
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11,037  | 

0,907  | 

n.'ie  J 

0.933 

0,937  j 
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O.'KJ 

U.*»  4 

note.  Poc  the  channels  Of  a secies  IS  01-04  brands 

KL60-30,  2kl  50-60,  the  correction  factor  for  cost  is  equal 
to  1.5. 

Key:  (1).  Characteristic.  (2).  Designation  of  index.  (3). 

For  the  mean  diaxeters  of  tubes  in  mm.  (4).  Key  Illigible. 
(5).  Key  Illigible. 

Table  21.5.  The  correction  factors  of  capital  expenditures 
cn  thermal  networks  in  tariff  belt/zones. 
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1 
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2 
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— — . — — 

Key:  (1)-  Tariff  belt/zones.  (2).  Zonal  coefficients.  (3). 

Magadan  field:  Chukot  National  district,  Sakhalin  field  is 
all  localities,  with  the  exception  of  the  Kurile  Islands. 
Khabarovsk  edge,  Kamchatka  field,  (4).  Sakhalin  field  and 
the  Kurile  Islands. 


Table  21.6.  Formulas  for  determining  of  specific  material 
and  the  operating  costs  from  thermal 


indices 


cost  s 


networ  ks 


DOC  = 78009422 


PAGE  iMT" 

nv 


J H IMCUOSJIIIK  Vie.lLMU\ 

noK  i *arc  ;e.i  \ 

(?-) 

1 

C;  tf.'.llia  Tp  0 M 

d'?  = 3.4  ; L'Q'VW 

Xuiim  tpj  ronjionij.ioa  s m 

(% 

a d~  i' 

t 

.'l.Tj'ITU  • Kg  HJ 

i r,.*.i  * , 

(S) 

7 Z VO. 

= (^4;!)/,,= 

= = [c  +</)<rPliM 

K.iniiT.i.ihKh.e  utparu  n pyf* 

i c*j 

Kv,  = -^-~*c  Pl  = 

>J  Q Ji 

- (u  + td'f)  LyJ 

K«y:  (1).  Designation  of  specific  indices.  (2).  Formula. 

(3).  The  mean  diameter  in  m.  (4).  Long  pipelines  in  m. 

(5).  Expenditures  of  metal  in  kg  on  1 gcal/h.  (6).  Capital 
expenditures  in  rubles. 


Table  21.7.  Formulas  for  determining  the 
temperature  of  heat  carrier  At°C  at  the 
technical  and  economic  indices. 


average  calculated 
conversion  of  the 
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Key:  (1).  Designation  of  diagraa  and  temperature  graph.  (2). 

Formula.  (3).  Water  two-funnelled  thermal  networks.  (4). 
General.  (5).  the  closed  system  of  hct  water  supply,  is 
working  on  common  temperature  graph.  (6) . the  same,  with 
storage  battery/accumulator.  (7).  the  closed  system  of  hot 


water  supply  with  the  setting  up  of 


on 

hot 


feeding  and  rever se/inverse  pipes: 


subheaders  consecutively 
the  open  system  of 


water  supply;  in  both  cases  of  system  they  work 


on 
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curve/graph  with  temperature  increase 


Page  3 56. 

For  determining  final  cost  of  thermal  networks,  it  is 
necessary  to  basic  expenditures  (see  table  21.1-21.3)  to  add 
the  additional  expenditures,  given  in  table  21.8. 

Table  21.7  gives  the  following  designations:  <?„T.  <?„<?,„ 


and 


Got.  Ot.  ar.m—  naximum  hourly  consumptions  of 


heat  and  water  respectively  for  heating  and  ventilation,  and 
also  hourly  mean  the  heat  consumption  and  water  for  hot 
water  supply  in  gcal/h  and  kg/h; 


\tr:  - calculated  temperature  differentials  to 
heating,  ventilation  and  hot  water  supply  * o ...  . 0 9r.» 

r 1 • Qor  ’ Ur  » 55  Q — — 

relation  of  calculated  heat  consumption;  and  are 

temperature  of  condensate  and  tap  water  in  °C; 


~ the  calculated  temperature  for  water  lines, 
accepted  during  the  compilation  of  tables;  X-  0.31 
in  this  case  for  the  steam  lines: 


~ 0.61; 


C Aml+t 
• 10 
•*- JO 


V) 

“ * »ep  “ * *•’<•*  M - 0,31 
* » JK-O.M 

M - 2.« 


(11.  at,  ubs.)  „d. 
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Table  21-7. 


HaHUVN'IluHII*  Cll’M 
rrjlrtkjf  I ) 


♦ puy.ia 


r« 


r)  OTKpUT.lt  CHCTl-M  l 
r<t|iH'«cro  ti<»  iim’M  hi* 
XCHH 4 c J*>K\  M\  .It* 
Top  J *4  H V llo|;«C'tH- 
Te.ieH.  hjooi 4M>iu  ni 
no  I p u ) ilhi V C Ten- 
nrp.iTvj>HuM  ii u iO  ju 


nrp.n  vumui 

- (9 


1)  1.  It  »ur  Mi  CM>  ! VI4 
roj-K  • i •»  »»• » ••  •»»* 
At  II 114.  |»  »•  ••  r lU»* 

man  u«i  yo^i'tuuMy 

rpa.J 


2.  Boimiuc  o'.Horpvft* 

Hue  TC.I.1UUUC  CCTH 


(*) 


a)  c ufitfcne'ieMin'M  tcii* 
aou  Hcet  non. i,oh 
TlMtfll  opil  O’,  „ 


»■*■(■  + -,+  -v  ..) 
l/(- L + ”t)’  + 

} U'OT  1'.  ' 

(I  + -,.  + -r..) 


+ ' — + - - — I* 

ll'0T  i'.  iV.' 

‘•«(>  +V-) 


n 


1 (‘  ’’  -»  + -r.n) 


/ I 

■ f + - - l 

Wot  4'.  ' 


o^r  t *r 


r»  r»  o 

— + — + — * 

A/  A/_  A / _ 


1 4- 


fv 


6)  c pacxo  •.«»'*  a hmx 

Bom,  pauiiUM  pic- 

xoiy  no  H4  i j ropa< 

nee  ■oiociiaoAcmicI 

3.  KoHjcHCJT  -npoBOau 

4.  rijponp.ia.iau^l^ 


CO 


_L  + ^ 

i'oi  4'» 

Jr.a 

a/„  =»  /„  — # 


Key:  (1).  Designation  cf  diagrams  and  teaperature  graph, 


(2)  . Formula. 

(3).  d)  the 

ope  a 

system  of 

h ot. 

water  supply 

with  storage 

batter y/ accumulators 

of  users. 

is 

working  on 

curve/graph  with  temperature 

increase.  (4)  . 

e) 

open  system 

of  hot  water 

supply,  is  w 

or  king 

on  ccmmon 

gra 

Ph-  (5). 

Sater  single-pipe  thermal  networks.  (6).  general.  (7).  with 
provision  of  heat  of  all  users  with.  (8).  b)  with  the 
consumption  in  them  of  water,  equal  to  the  consumption  of 


^ 
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water  for  hot  water  supply.  (9).  condensers.  (10).  Steam 
lines. 


Continuation  table  21.8. 


pu6 -t 


-OX 


E JMMMU* 

MJMi pi HHM 

-111 


CruMwocn. 

-CzL 


Tap  i/«  in  5 miujhh:  «o 
a)  crpoMTiMMitan  sacTwo) 

Ci)  JUTuillUlHIIU^) 

no.ii<>TocK]  Ti-ppuropuH  (rpac- 
cu)  cTpoii rente  rua,  choc 

CTpi  .*M lift.  lll-pctGlJ.lKJ  KOU- 

mnhhk  iuhA.  pajCopK.i  h hoc- 
cnnuiiA«HHe  moctobux:  j 

• ) a Mocicbu,  .leHMHrpajxa. 
Kh(  J],  X a ' n k o 0 j ii  Kpyrt 
mux  i(  po.i  •»  c cyuicctayio- 
UieA  UiTpoAKOrt  h C.IO/K  * 
KOA  t Mbiiion  MUCUUU-HIIO- 
ctbw  nodicMiiux  -ipjaActa 


6)  j.ib  pposmx  ropo  iobQvY 
a)  3.i » aoi.iux  nocc.iKoa(>U) 
Bp>  Mennuc  ]33ima  ii  coopy* 

Mi -HIM  (fS) 

Bo»H|>iT  M3Tf  pil.l.TOfl  OT  BP<*- 

MiMnux^33annA  m coopy*e- 
m tin 

y.'.opo  Mimic.  rBnnmine  pJ 

HPOM3BO  ICtOOM  paCof  B 3HM 

ii-  c Rp.  ww,  .in*  cxpovK.  pac 
n.uo*oH'iwx  B TcMiieparyp 
HUX  30HJX.  (t*7J 


II 

m 

IV 

v 

VI 


( «) 


3jTp jtm,  CBm.iiiHue  c npHMe- 
h«  hh«*m  npoi  pecciiBiio  npe- 
Mna^bHoA  oii.iJ ru  rpyaa 

Hen  Pf.lBMJfMHUC  pi<SOTU  M 

jirptru  apN  JlByxcT  3Am0 

MOM  npogKTHpOBBHHH^  j 


6) 

I 33«HM« 

1 IBT'UJUIHHI 


('ll) 

% or  VttohWo* 
CTH  ofibChToB  l»c- 
iiubh  >ro  npoHi* 
BoaerscHMoro  hji 
Ha'icHiii  (r.i.  2 

CBOJHOrO  CMCTHO- 

4>v»H3HC‘)ior«j  pac* 

•leri)  f 

to  mi  n J 


(>*) 


% OT  CTOHMOCTH 
arrpar.  BK.itosen- 
mux  a I sac  ri> 

CBO IHUro CMCTHo* 
4>mm  iMcuuofo  pa* 

cseru 

to  **(>£) 

> 

•/.  o,*n  Q&i 

CTOHMOCTH CTpOH - 
TC.ibiio-MoiiraHC* 
mux  paftor 

% OT  nOBMOlk 
CTOHMOCTH  CTpOH* 

”JbCT,rg^ 


m.m 

7 


»% 


0% 

4% 

>.s% 

15% 


i.i% 


2% 

3.7% 

4.9% 

7% 

9% 

0.5% 


3% 


Key:  (1).  Designation  of  nocks.  (2).  Unit 

(3).  Cost/value.  (4).  Garage  of  5 machine 
construction  unit.  (6)  b)  motor  vehicle. 

vehicle.  (9).  Training/preparation  of 


of  measurement 
s.  (5).  a) 

(7).  building, 
the  territory 


(8) 


motor 
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(trass)  of  building,  the  removal/drift  of  structures, 
reversal  of  communications,  dismantling  and  the 


restoration/reduction  of 

bridge. 

(10). 

tor  Moscow, 

Leningrad, 

Kiev,  Kharkov  and  large 

cities 

with 

the  existing 

b uild ing-up 

and  the  complex  large 

saturation 

of 

underground 

eco  nomies. 

(11).  from  the  cost/value  of  the  objects  of  basic 
production  designation/purpose  (chapter  2 of  compound  plans 
and  financial  calculation).  (12).  for  ether  cities.  (13). 
the  same.  (1**).  for  habitable  settlements.  (15). 

Time/temporary  buildings  and  constructions.  (16).  Return  of 
materials  from  time/temporary  buildings  and  constructions. 

(17).  Rise  in  price,  connected  with  the  production  of  works 
in  winter,  for  the  buildings,  arrange/located  in  temperature 
zones.  (18).  from  the  cost/value  of  the  expenditures, 
connected  1 part  of  the  compound  plans  and  financial 
calculation.  (19).  Expenditures,  connected  with  the 
application/use  of  progressive-bonus  remuneration  of  work. 

(20)  . from  final  cost  of  the  construction-assembly  works. 

(21) .  Unforeseen  works  and  expenditures  during  two-stage 
planning.  (22).  from  final  cost  of  buildirg. 

table  21.8.  Objects  of  the  subsidiary  production  and 
operating  designation/purpose  and  other  works  and 
expenditures. 
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/7f* 


..line  n..juT 

Co. 

E JMNtlll  1 

mtii  i»i-  ii  it  a 

(l) 

ClxMMik  Tb 

C*) 

f»  .1  n\MKT  ynpjB.iciiKM 

Tf'l-’  'O  t-I  C M^Xa- 

M»V>0CK  »•  M.KTPpckoA  ) 

Jll1  'H-i  > i*  *»•  i1**.!  icMii  m it  a roc - 

h.l*  ITIMHIM  or.1.  ••(  >M  50  *• 
c y'*»*T 'm  niir  'vHt<wecKux 
pi  for  m oenruu ‘ma  \n) 

Mf  \ n m M ppMOiiTHaa 

c oCopvjoaaMH- 
eu  (4) 

1 nyiiKT 

1 cri^una 

1 uacrcpckja 
(l0) 

7c*,7  tuc(^]o. 

1.53  » 

18.3  » 

Key: 

(1).  Designation 

of 

work.  (2) 

. Unit  of 

measurement. 

(3). 

Cost/value.  (4)  . 

District  cent 

rol 

post 

of  heating 

syst 

em  from  repair  and  mechanical 

shop. 

(5)- 

point/item . 

(6). 

thous.  rubles. 

(7). 

Drainage 

underground 

pumping  station 

with 

volume  50  m 3. 

(8)  . 

Station. 

IV  . 

Mechanical  and  repair 

shop 

with  equipment. 

(10) 

. Shop. 

Page  357. 

Table  21.6  gives  the  following  designations:  *•  ~- 
(where  w-  is  the 
calculated  thermal 


Km  - a roughness 


initial  diameter  of  main  line  with  the 
load)  ; 

m|7ii 

B 

factor ; 


n— I—  I !■  I tmtm  mmrnmmn  , 


mL 
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At  - the  calculated  temperature  differential,  determined 
by  table  21.7; 

*t* — expenditure  of  metal  on  1 m of  steel  tubes  in 

kg/m; 


*“*  t.he  same,  on  1 in  nontube  of  that  composing  in 


kg/m; 


E and  H are  the  constant  coefficients,  accepted  during 
compilation  table  21. 1 and  21.2  for  tubes  by  the  diameter; 


«.s 

m 

500-700  


6 - the  wall  thickness  of  tubes  in  m; 


a and  b - the  constant  coefficients  accepted  during 
compilation  table  21. 1 and  21.2  for  tubes  by  the  diameter; 


Co 

M IV)  , 

xn-7m  . 


• • - M:  ft.  ion 
ft.  I*)* 


io. 


DOC  - 78009422 


PAGE 


Pages  358-359 


BEPERENCES 

1 A .1  L I U/  } .1  b A.  71  riUpJH.lllMC.KIIC  110 rep  11  ||J 
Tpcii.  c u T[>\t.unpuuu^ax.  Toe jiii'pron  ujt.  M , 106.1. 

2 A H ,i  p m m e H K o A.  M.  Hcpcili'Kri.'iia  pj  iiiiithh 
ll.ljloriiO:  1.1  ; VCTJIIOBOK.  lljD.  DUCU1IIX  jmcCiux  jaiieje- 

Hiii'i  . 3m;  i\  tiik.i*  .V?  1,  1061. 

3 0 a j a a j u a B.  A.  Me<xjyiupo.iiian  ciictcmi  cati- 
hhu  Mu  no  X.ipi.KoncKoro  op.uiia  T pyaoaoro  Kpnciioro 
3iijm.iiii  rocyaapoTiiemioro  yimucpuirera  iim.  A.  At.  Tupb- 
noro  Xapi  won,  1061 

4 U p o x c k it  A E.  <t>  TopH’ice  bojoc.mjOhvCiiiic  roc- 

CTpOHiri.l.'lT.  1061. 

5 B o -1  k o n II  11.  JIcoiikob  A At.  Atoacpmi  ia- 
uitH  iiapoTypCiiiuiux  aacKipocTaiiuiift,  TociruaT,  BCCP, 
1061 

6 B ii  ii  a M a il  P.  M,  MiiKO.iaea  A.  A.  Bonpocbi 
Tin.ioiJniKamiii  ropoaon  it  npoMUui.icimocTH.  «3.acKTpime- 
CKIIC  CT.lll!lll'!»  Aft  5,  1935. 

7.  By  a.ioBim  At.  IT  T.iC.iimu  Tep\ioaniia'iHMC- 
ckiix  ciioi'ictb  do  aid  ii  Dojmioro  napa.  7 c in.i,  1963. 

8.  r c h k ii  ii  B.  H.  Pcry.mpoBKa  bo.ihiiux  tciuobux 
cereA.  rocsiieproiiuaT,  1951. 

9.  T p o m o a H.  K.  Tcn.aoiJuiKamiH  AIockbu.  Eocanep- 
rom.aaT,  1962. 

10  J3  a a ii  ii  A.  M.  C6op  ii  BompaT  KOiucncaTa.  Toe- 
aiicproin.iar.  1919. 

11.  21  io  c K ii  h B K.  riaKiiiacp  B B h H k ii  •. 
mod  71.  K.  OanoTpyCiibir  chctcmu  reiuociiaOjKcinm.  Toe- 
cip.  'un.aaT,  1962. 

12.  >Kiip  n ob  H.  It.,  Kpo.ib  71.  E,  71  ii  tj)  - 
in  ii  ii  3.  At . P a <5  k ii  h 10.  II.  riiiKODue  Boaorpeimue  kot- 
.1M  Co.lbU.'i  H MOIUI.OCTH  llj.l  BO  «3iieprnfi»,  1961. 

13.  3 c .1  ii  k c o ii  H.  At.,  Ulneep  M.  T.  Ten.ioBan 
Nao.imiim  apjCoiipoBoaoH  Tcn.iuDhix  ceTcA.  rocsHeproiis- 
Bar,  1962. 

14.  3aAitca  A.  B AKKyMy.iHTopu  b OTKpurnA  cif- 
ctcmc  refUociij6*i  Him.  <TcnaoiiicprcTitKa>.  Aft  9,  1959. 

15  ll.ic.imHK  11  B.  CnpanoMHUK  no  nupaa- 

31  TiiMriexiiiiqccKiiA  cnpumiM.iiiK.  l*oc /iicproiuaar, 
r 1,  r '57,  r II.  1958 

12  <l>  ii  .*.  n n n u a At  <t>.  COupmar  none  tps  kiiiih  T»*n- 
.MinpuBO  ION  II  HtlllUe  CnoCOOu  .IX  np'JK.l J.’.KII  «3.H  KlpilMC- 
ikiic  « ra.  mill*  Aft  1,  |9.5J 

3.1  >l>p(Hkr.ik  11  3 rii.ipau.iiiK.i  roc/iii'proii i.aar 
At.  1956 

34  X .1  u 6 ii  ii  B At  Onur  oOpaOorKii  bo.iu  Tcn.ioBMx 
ccri'fi  paiViiiHux  cncivM  Tcn.iocHjOaKiiiia  CO  «BuiipocN 


•aimccKHM  conpoTHB.tciiiiMM.  rocjiieproin.aaT.  At  — 71., 
I960 

16  K o n b (i  C.  <JC,  TctuucHa6/Kemte.  T ,CCTpomta.UT 
1953. 

17.  71  a ii  h ii  If.  C.  Onur  SKcruyaTamm  tciuobu.x  ce- 
aeft  Tlciimirpa.aa.  rorsneproii  uaT,  1962 

18.  71  o n a t ii  n B B.  Tcn.ionue  cctii.  CTpoitTe.ibiibie 
KoiiCTpy kuiiii  h iix  pac'iet.  roccTpoiiii3.aaT,  1954. 

19  71  n m ii  ii  A.  A.  h Ckbopuob  A.  A.  CapOH- 

TiMbllUC  KOIICTpyKUlin  TOn.lODUX  CCTcA  111  cfiopllblX  VKC.1CJO- 
6ctomiiux  aera/icA  rocCTpofini.iar.  1957. 

20.  M a b .a  o b c k n A H.  H.  T iiApaB.iimecKitft  enpason 
HHK.  roC3IICproil3AJT,  1937. 

21.  n c t c .1  h n T.  H.  TpyGonpoDoau  -ucKTpocratiuiiA 
OIITII,  1935. 

22.  M a p k o a 11.  B , C a 3 a 11  o a B P.  Abtom3tii  ia 
mm  Ten.aoiiux  cctcA.  OPTP3C.  1961. 

23.  AlejieiiTucs  71  A.,  CTupuKomix  At.  A 
h lilrcAiirayj  E.  O Ton.niBiiojiiepreTiiMcCKiii'i  6a 
.lane  CCCP.  roC3in'proii3,aaT,  1962, 

24.  riou/exoiioB  B.  71.  HoauA  npocKr  tmiioboA 
T3U  «Ten.J03iicpreniKa»  Aft  9.  1961. 

25.  C a <t>  o h o b A.  n.  3aaamiHK  no  Ten.toBu.M  ccthm 
roc3iicpron3aaT,  1956. 

26.  Ckbopuob  A.  A.  Ocnomiue  sonpocu  pac'iea  • 
TenaoipiiKnuiioiinux  TpyConpoaoaoa  Ha  npomiocn,.  CO 
• flpoi  KTiipoiiainie  Ten.aoBu.x  ceTefi*.  rocjiicproiisja*,  1957 

27.  C k p ii  u k ii  A 71.  T.  AaToMariiKa  a ciictcmix  tcd 
.iora  lociiaO/Kciiim  h Beimi.mmiii.  ToccTpoAn  uar,  1957. 

28.  Cokojiob  E.  B.  Ten.ioipiiKjuiin  ii  Teiuoouc  cim 
rocsHcproHsaar,  1963. 

29.  Tap  a hob  B.  H.  B.mmnie  K.aiiMaTiisrcKiix  ijiax 
ropoB  iia  noKaaaTc.iit  aen.ao4>imaumi  ropoaoB.  <Tcn.ionu'p 
reTHKa*  Aft  2,  1961. 

30.  Tipmoi  B.  IT.  K Bonpocy  b.ihhhiib  k.um.ci' 
hcckhx  ipaKTopoa  hi  noKiJiTc.iH  ren.ioipHKauiiii  ropo  » 
«Ten.ao»HcpreTiiK»  Aft  6,  1962. 

BKcn.ay  jTauini  tc  i.t.  iimx  ccTi'il*.  ruCiiicpiuii  ujr, 

i»  lil.lHXIIH  n.  II.  H B r P IU  .1  a C K II  I AV  .1 
KjiiTMiA  cnp-ijo'imiK  no  iiaporypCtninuM  vct.iii'.iu  hi 

ran,  rail. 

36  LL1  ii  i|i  p n ii  c o ii  B .7.  Ociioimoii  pacncT  t.  iuouux 
cere  A roomproiiuar,  1910. 

37.  lUyCmi  E fl  tlpocNriipoHamie  ropn.acKiix  • n 
.lODUx  cercA  IIjj-bo  AIKX  PC<t>CP,  1952 


DISTRIBUTION 

LIST 

« 

DISTRIBUTION  DIRECT 

1 

w 

TO  RECIPIENT 

ORGANIZATION 

MICROFICHE 

ORGANIZATION 

MICROFICHE 

A205  DMATC 

1 

E053  AF/INAKA 

1 

A210  DMAAC 

2 

E01  7 AF/  RDXTR-W 

1 

B3UU  DIA/RDS-3C 

8 

E404  AEDC 

1 

C0U3  USAMIIA 

1 

E408  AFWL 

1 

C509  BALLISTIC  RES  LABS 

1 

E410  ADTC 

1 

C510  AIR  MOBILITY  R&D 

1 

E413  ESD 

2 

LAB/FIO 

FTD 

C513  PICATINNY  ARSENAL 

1 

CCN 

1 

C535  AVIATION  SYS  COMD 

1 

ASD/FTD/NICD 

3 

NIA/PRS 

1 

C591  FSTC 

5 

NICD 

2 < 

C619  MIA  REDSTONE 

1 

D008  NISC 

1 

H300  USATCE  (USAREUR) 

1 

P005  ERDA 

1 

i 

P055  CIA/CRS/ADD/SD 

1 

NAVORDSTA  (50L) 

1 . 

NASA/KSI 

1 

AFIT/LD 

1 

• 

1 

FTD-ID (RS)T-0094-78 

r 

Is.  is  P 

DISTRIBUTION  LIST 


DISTRIBUTION  DIRECT  TO  RECIPIENT 


ORGANIZATION 

MICROFICHE 

ORGANIZATION 

MICROFICHE 

A205 

DMATC 

1 

E053 

AF/INAKA 

1 

A210 

DMAAC 

2 

E01 7 

AF/  RDXTR-W 

1 

B34U 

DIA/RDS-3C 

8 

E404 

AEDC 

1 

C043 

USAMIIA 

1 

E408 

AFWL 

1 

C509 

BALLISTIC  RES  LABS 

1 

E410 

ADTC 

1 

C510 

AIR  MOBILITY  R&D 

1 

E413 

ESD 

2 

LAB/FIO 

FTD 

C513 

PICATINNY  ARSENAL 

1 

CCN 

* 1 

C535 

AVIATION  SYS  COMD 

I 

TQIS 

3 

NIA/PHS 

1 

C591 

FSTC 

5 

NICD 

2 

C619 

MIA  REDSTONE 

1 

D008 

NISC 

1 

H300 

USAICE  (USAREUR) 

1 

P005 

ERDA 

1 

P055 

CIA/CRS/ADD/SD 

1 

NAVORDSTA  (50L) 

1 . 

NASA/KSI 

1 

AFIT/LD 

1 

FTD-ID (RS) T-0094-78 


